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(54) Tifle: SUBSTITUTED DL^^MINES AND THEIR USE AS CELL ADHESION INHIBITORS 



(57) Abstract 

The invention is directed to 
physiologically active compounds of 
general fomiula (I): wherein R^ represents 
R5-L3-, R5-L4-R6- RS-L'^-R^-LS-, 
R5-L^-Ar»-m R5-L4-Ari-L^-R6- 
or RS-L^-Ar^-R'^-L^-; R^ represents 
hydrogen or lower alkyl; R^ and R* 
independently represent hydrogen or 
a group selected from alkyl, alkenyl 
and alkynyl each optionally substituted 
by one or more atoms or groups 
chosen from halo, oxo R^, -C(=0)-R^, 
-NH-C(-0>-R^, or -C(-0)NY»Y2; or R3 
and R^ together may represent -(CH2)n- 
or C(«0)-CH«CH-; V represents 
Ci^kylene or formula (11); or the group 
-L*-N(R3>- represents fomiula (HI); or 
the group -N(R2)-L'- represents formula 
(IV); or the group -N(R2)-L^-N(R3)- 
represents formula (V); L^ represents an alkylene, 
linkage, each optionally substituted by alkyl, alkenyl 



r r 



f 

-<CH) 



ca,). 



00 



(IV) 



■\/" 



00 




m 



alkenylene, alkynylene, cycloalkenylene, cycloalkylene or heterocycloalkylene 
alkynyl, aryl, caiboxy (or an acid bioisostere), cyano. cycloalkenyl. cycloalkyl, 
heteroaryl, hetefocycloalkyl. oxo. -C(«0)R^ -<:(«O)0R9, -<:(-0)NY»Y2 or -NYiY^, or by alkyl substituted by aryl, carboxy (or an 
acid bioisosterc), cyano. heteroaryl, heterocycloalkyl, hydroxy, raercapto, -C(-0)R^ -C(-0)0R9 -<:(=0)NYiY2, ~0R^ S(0)vR^ 
-NHC(«=O)0alkyl. -NY'Y^, -NR1^(-Z)-NY3Y'* or -NH-C(«NH)NH2; or the group -N(R^>-L2- represents formula (VI); Y is caitwxy 
(or an acid bioisostere) or -<:(»0>-NYiY^; and m is zero or 1; and their prodrugs, and pharmaceutically acceptable salts and solvates of 
such compounds and tiieir prodrugs. Such compounds have valuable pharmaceutical properties, in particular tiie ability to regulate the 
interaction of VCAM-1 and fibronectin with the integrin VLA-4(a4^1). 
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SUBSTITUTED DIAMINES AND THEIR USE AS CELL ADHESION INHIBITORS 

Hiis invention is directed to substituted diamines, tlieir preparation, pliamiaceutical 
compositions containing these compounds, and their pharmaceutical use in the treatment of 
disease states capable of being modulated by the inhibition of cell adhesion. 

Cell adhesion is a process by which cells associate with each other, migrate towards a specific 
target or localise within the extra-ceUular matrix. Many of the cell-cell and cell-extracellular 
matrix Interactions are mediated by protein ligands (e.g. fibronectin, VCAM-1 and vitronectin) 
and their integrin receptors [e.g. aSpl (VLA-5), aA^l (VLA-4) and aVp3]. Recent studies have 
shown these interactions to play an important part in many physiological (e.g. embryonic 
development and wound healing) and pathological conditions (e.g. tumour-cell invasion and 
metastasis, inflammation, atherosclerosis and autoimmune disease). 

A wide variety of proteins serve as ligands for integrin receptors. In general, the proteins 
recognised by integrins fall into one of three classes: extracellular matrix proteins, plasma 
proteins and cell surface proteins. Extracellular matrix proteins such as collagen fibronectin, 
fibrinogen, laminin, thrombospondm and vitronectin bind to a number of integrins. Many of the 
adhesive proteins also circulate in plasma and bind to activated blood cells. Additional 
components in plasma that are ligands for integrins include fibrinogen and factor X. Cell bound 
complement C3bi and several transmembrane proteins, such as Ig-like cell adhesion molecule 
(ICAM-1,2,3) and vascular cell adhesion molecule (VCAM-1), which are members of the Ig 
superfamily, also serve as cell-surface ligands for some integrins. 

Integrins are heterodimeric cell surface receptors consisting of two subunits called a and 
There are at least fifteen different a-subunits (al-cx9, a-L, a-M, a-X, aJIb, a-V and a-E) and at 
least seven different P (|3l-P7) subunits. The integrin family can be subdivided into classes based 
on the p subunits, which can be associated with one or more a-subunits. The most widely 
distributed integrins belong to the (51 class, also known as the very late antigens (VLA). The 
second class of integrins are leukocyte specific receptors and consist of one of three a-subunits 
(a-L, q-M or a-X) complexed with the P2 protein. The cytoadhesins a-IIbp3 and a-VP3, 
constitute the third class of integrins. 
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The present invention principally relates to agents which modulate the interaction of the ligand 
VCAM-1 with its integrin receptor ot4pl (VLA-4), which is expressed on numerous 
hematopoietic cells and established cell lines, including hematopoietic precursors, peripheral and 
cytotoxic T lymphocytes, B lymphocytes, monocytes, thymocytes and eosinophik. 

5 

The integrin a4pl mediates both cell-cell and cell-matrix interactions. Cells expressing a4pl 
bind to the carboxy-terminal cell binding domain (CS-1) of the extracellular matrix protein 
nbronectin, to the cytokine-inducible endothelial cell surface protein VCAM-1, and to each other 
to promote homotypic aggregation. The expression of VCAM-1 by endothelial cells is 
10 upregulated by proinflammatory cytokines such as INF-y, TNF-a, IL-ip and IL-4. 

Regulation of a4pl mediated cell adhesion is important in numerous physiological processes, 
including T-cell proliferation, B-cell localisation to germinal centres, and adhesion of activated 
T-cells and eosinophils to endothelial cells. Evidence for the involvement of VLA-4A^CAM-1 

15 interaction in various disease processes such as melanoma cell division in metastasis, T-cell 
infiltration of synovial membranes in rheumatoid arthritis, autoimmune diabetes, collitis and 
leukocyte penetration of the blood-brain barrier in experimental autoimmune encephalomyelitis, 
atherosclerosis, peripheral vascular disease, cardiovascular disease and multiple sclerosis, has 
been accumulated by investigating the role of the peptide CS-1 (the variable region of fibronectin 

20 to which a4pl binds via the sequence Leu-Asp- Val) and antibodies specific for VLA-4 or 

VCAM-1 in various in vitro and in vivo experimental models of inflammation. For example, in a 
Streptococcal cell wall-induced experimental model of arthritis in rats, intravenous 
administration of CS-1 at the initiation of arthritis suppresses both acute and chronic 
inflammation (S.M-Wahl et al., J.Clin .Invest, 1994, 94, pages 655-662). In the oxazalone- 

25 sensitised model of inflammation (contact hypersensitivity response) in mice, intravenous 
administration of anti-a4 specific monoclonal antibodies significantiy inhibited (50-60% 
reduction in the ear swelling response) the efferent response (P.L.Chisholm et al. J.Immunol., 
1993, 23, pages 682-688). In a sheep model of allergic bronchoconstriction, HPl/2, an anti-a4 
monoclonal antibody given intravenously or by aerosol, blocked the late response and the 

30 development of airway hyperresponsiveness (W.M. Abraham et al. J. Clin. Invest, 1994, 93 
pages 776-787). 

We have now found a novel group of substituted diamines which have valuable pharmaceutical 
properties, in particular the ability to regulate the interaction of VCAM-1 and fibronectin with 
35 tiie integrin VLA-4 ((X4pi). 
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Thu$9 in one aspect, the present invention is directed to compounds of general formula (I): 




O 

(D 

wherein:- 

represmts a group selected from : 



(i) r5.l3- 

(ii) r5.l4-R6. 
(iu) r5.l4.r7.lS. 

(iv) R5.L4.Arl-L3. 

(v) RS.L^-Arl-L^.R^. 

(vi) R5.L4.Arl-R7.L5. 



r2 represents hydrogen or lower alkyi; 

r3 and R* independently represent hydrogeii or a group selected from alkyl, alkenyl and alkynyl 
each optionally substituted by one or more atoms or groups chosen from halo, oxo, R^, 

-C(=0)-R9, .NH.C(=0)-R9 or -C(=0)NY1y2; or 

r3 and R^ together may represent -(CH2)n- or -C(=0)-CH=CH-; 

rS is alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, aryialkynyl, cydoalkyl, cydoalkylalkyl, 
cydoalkylalkenyl, cydoalkylalkynyi, cydoalkenyl, cydoalkenylalkyl, heteroaryl, 
heteroarylalkyl, jieteroarylalkenyl, heteroarylalkynyl, heterocydoalkyl or beterocycloalkylalkyi; 

r6 is an alkylene chain; 

R*^ is an alkylene chain, an alkenylene chain, or an alkynylene chain; 

R* is an acidic functional group (or corresponding protected derivative), aryl, cycloalkyl, 

cydoalkenyl, heteroaryl, heterocydoalkyl, -ZR^ or -NY^Y^; 

R^ is alkyl, aryl, arylalkyl, cycloalkyl, cydoalkylalkyl, heteroaryl, heteroarylalkyl, 

heterocydoalkyl or heterocydoalkylalkyl; 

R^P is a hydrogen .atom or a lower alky I group; ^. 
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R is hydrogen or 

A is -N(R)- or -NH-C(=0)- ; 

Ar^^ is phenylene or heteroaryldiyi; 

Ar2 is phenylene, cycloalkylene, heterocycloalkylene or heteroaryldiyi; 



r" r" 



I 

O represents C2.6alkylene or - (CH) — Ar — (CH) ^- ; or 



r" 



the group -L1-N(r3)- represents - (CH) ; or 




r" 



the group -N{R2).l1- represents {CH)^- ; or 

the group -N(r2)-l1-N(R3)- represents — ; 

(CH,), 

represents an alkylene, alkenylene, alkynylene, cycloalkenylene, cycloalkylene or 
10 heterocycloalkylene linkage, each optionally substituted by alkyl, alkenyl, alkynyl, aryl, carboxy 
(or an acid bioisostere), cyano, cycloalkenyl, cycloalkyl, heteroaryl, heterocycloalkyl, oxo, 
.C(=0)R^, .C(=0)0R9, .C(=0)NY1y2 or .NY1y2, or by alkyl substituted by aryl, carboxy (or 
an acid bioisostere), cyano, heteroaryl, heterocycloalkyl, hydroxy, mercapto, .C(=0)R9, 
.C(=0)0r9 .C(=0)NY1 y2 -OR?, S{0)yR9, .NHC(=0)OAlkyl, -NY^Y^, .NR10C(=Z).NY3y4 
IS or .NH.C{=:NH)NH2; or 



the group -NOR'^VL^- represents '^'^^ ^^^^ ^^^^ 

13 is a direct bond or a -C(=Z)-, -NR10-C(=Z)-, -0.C(=0)-, -SO- or -SO2- linkage; 

14 represents a heteroaryldiyi, heterocycloalkylene, -NR1*.C(=Z)-NR1«., -C(=Z)-NRW-, 
.C(=Z)-0-, -NR10-C(=Z)-, -Z-, -SO-, -SO2-, -NRlO., .SO2-NRW-, -NRIO-SO2-, -NR10-C(=0)-0-, 

20 •0-C(=0)-, or -O.C(=0)-NR10. linkage; 
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l5 represents a -C(=Z)., -NR1<>-C(=Z)-, -0-C(=0)-, -SO- or -SO2- linkage; 

is a direct bond, an alkenylene or alkynylene chain, or a -Z-, -SO-, -SO2-, -NR^®- linkage; 

Y is carboxy (or an acid bioisostere) or -C(=0)-NY1y2; 

Y^ and Y^ are independently hydrogen, acyl, alkyl [optionally substituted by hydroxy, 
5 heterocycloalkyi, or one or more carboxy or -C(=0)* groups], alkylsulphonyl, aryl, 

arylalkyloxycarbonyl, arylsulphonyl, arylalkyl, heteroaryl, heteroarylalkyi, heterocycloalkyi or 
heterocycloalkylalkyl; or the group -NY^ Y^ may form a 5-7 membered cyclic amine which (i) 
may be optionally substituted with one or more substituents selected from carboxamido, 
carboxy, hydroxy, 0x0, hydroxyalkyl, HOCH2CH2-(OCH2CH2)v-j or alkyl optionally 
10 substituted by carboxy or carboxamido (ii) may also contain a further heteroatom selected from 
O, S, SO2 or NY^ and (iii) may also be fused to additional aryl, heteroaryl, heterocycloalkyi or 
cycloalkyl rii^s to form a bicydic or tricyclic ring system; 

Y^ and Y^ are independently hydrogen, alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyi, 

heterocycloalkyi or heterocycloalkylalkyl; 
IS y5 is hydrogen, alkyl, aryl, arylalkyl, -C(=Z)R' or -S02R^; 

Z represents an oxygen or sulphur atom; 

b is zero or when w is at least 1 then b may also represent 1; 

m is zero or 1; 

n is an integer 2 to 4; 
20 p is zero or an integer 1 to 3; 

q is zero or an integer 1 to 4; 

r is an integer 2 to 5; and 

q+r is 2 to 7; 

s is an integer 1 to 3; 
25 t is an integer 2 or 3; and 

s+t is 3 or 5; 

V is 0, 1 or 2; 

w is zero or an integer 1 to 3; 
X is an integer 1 to 3; and 
30 b+w+x is 1 to 5; 

y is zero or an integer 1 to 3; 

and their prodrugs, and pharmaceutically acceptable salts and solvates (e.g. hydrates) of such 
compounds and their prodrugs. 
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In the present specification, the term "compounds of the invention", and equivalent expressions, 
are meant to embrace compounds of general formula (I) as hereinbefore described, which 
expression includes the prodrugs, the pharmaceutically acceptable salts, and the solvates, e.g. 
5 hydrates, where the context so permits. Similarly, reference to intermediates, whether or not 
they themselves arc claimed, is meant to embrace their salts, and solvates, where the context so 
permits. For the sake of clarity, particular instances when the context so permits are sometimes 
indicated in the text, but these instances are purely illustrative and it is not intended to exclude 
other instances when the context so permits. 

10 

As used above, and throughout the description of the invention, the following terms, unless 
otherwise indicated, shall be understood to have the following meanings:- 

"Patienf* includes both human and other mammals. 

IS 

"Add bioisostere" means a group which has chemical and physical sunilarities producing 
broadly similar biological properties to a carboxy group (see Upinski, Annual Reports in 
Medicinal Chemistry, 1986,21,p283 *'Bioisosterism In Drug Design"; Yun, Hwahak Sekye, 
1993,33,p576-579 "Application Of Bioisosterism To New Drug Design"; Zhao, Huaxue Tongbao, 

20 1995,p34-38 "Bioisosteric Replacement And Development Of Lead Compounds In Drug 
Design"; Graham, Theochem, 199S,343,pl05-109 "Theoretical Studies Applied To Drug 
Design:ab initio Electronic Distributions In Bioisosteres"). Examples of suitable acid 
bioisosteres include: -C(=0)-NHOH, -C(=0)-CH20H, .C(=0)-CH2SH, .C(=0)-NH-CN, sulpho, 
phosphono, alkylsulphonylcarbamoyl, tetrazolyl, arylsulphonylcarbamoyl, 

25 heteroarylsulphonylcarbamoyi, N-methoxycarbamoyl, 3-hydroxy-3-cyclobutene-l,2-dione, 
3,5-dioxo- 1,2,4-oxadiazoIidinyl or heterocyclic phenols such as 3-hydroxyisoxazolyl and 
3-hydoxy-I-methylpyrazolyl. 

"Acidic functional group" means a group with an acidic hydrogen within it. The "corresponding 
30 protected derivatives" are those where the acidic hydrogen atom has been replaced with a 

suitable protecting group- For suitable protecting groups see T.W. Green and P.CM.Wuts in 
"Protective Groups in Organic Chemistry" John Wiley and Sons, 1991. Exemplary acidic 
functional groups include carboxyl (and add bioisosteres), hydroxy, mercapto and imidazole. 
Exemplary protected derivatives include esters of carboxy groups, ethers of hydroxy groups, 
35 thioethers of mercapto groups and N-benzyl derivatives of imidazoles. 
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**Acyr' means an H«CO- or alkyl-CO- group in which the alkyl group is as described herein. 
"Acylamino** is an acyl-NH- group wherein acyi is as defined herein. 

5 

** Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and 
which may be straight or branched having about 2 to about 15 carbon atoms in the chain. 
Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain; and more preferably 
about 2 to about 4 carbon atoms in the chain, 'branched", as used herein and throughout the 
10 text, means that one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a 
linear chain; here a linear alkenyl chain. "Lower alkenyl" means about 2 to about 4 carbon 
atoms in the chain which may be straight or branched. Exemplary alkenyl groups include 
ethenyl, propenyl, n-butenyl, i-butenyi, 3-methylbut-2-enyi, n-pentenyl, heptenyl, octenyl, 
cydohexyibutenyl and decenyl. 

15 

"Alkenyiene" means an aliphatic bivalent radical derived from a straight or branched 
C2.5alkenyl group. Exemplary alkenylene radicals include vinylene and propylene. 

"Alkoxy" means an alkyl-O- group in which the alkyl group is as described herein. Exemplary 
f 

20 alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and heptoxy. 

"Alkoxycarbonyl" means an alkyl-O-CO- group in which the alkyl group is as described herein. 
Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl. 

25 "Alkyl** means, unless otherwise specified, an aliphatic hydrocarbon group which may be 
straight or branched having about 1 to about 15 carbon atoms in the chain optionally 
substituted by one or more halogen atoms. Particular alkyl groups have from 1 to about 6 
carbon atoms. "Lower alkyl" as a group or part of a lower alkoxy group means unless otherwise 
specified, an aliphatic hydrocarbon group which may be straight or branched having about 1 to 

30 about 4 carbon atoms in the chain. Exemplary alkyl groups include methyl, ethyl, n-propyl, 
i-propyl, n-butyl, s-butyi, t-butyl, n-pentyl, 3-pentyl, heptyl, octyl, nonyl, decyl and dodecyl. 



"Alkylene" means an aliphatic bivalent radical derived from a straight or branched C^-galkyl 
group. Exemplar}' alkylene radicals include methylene, ethylene and trimethyiene. 
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"Alkylenedioxy" means an -O-alkyl-O- group in which the alkyi group is as defined above. 
Exemplary alkylenedioxy groups include methylenedioxy and ethylenedioxy. 

"Alkylsulphinyl" means an alkyl-SO- group in which the alkyI group is as previously described. 
5 Preferred alkylsulphinyl groups are those in which the alkyl group is Ci.4alkyl. 

" Alkylsulphonyl" means an alkyl-S02- group in which the alkyl group is as previously 
described. Preferred alkylsulphonyl groups are those in which the alkyl group is Ci.4alkyl. 

10 "Alkylsulphonylcarbamoyl" means an alkyl-S02-NH-C(=:0)- group in which the alkyl group is 
as previously described. Preferred alkylsulphonylcarbamoyl groups are those in which the alkyl 
group is Cx.4alkyL 

"Alkylthio" means an adkyl-S- group in which the alkyl group is as previously described. 
15 Exemplary alkylthio groups include methylthio, ethylthio, isopropylthio and heptylthio. 

" Alkynyl" means an aliphatic hydrocarbon group contauiing a carbon-carbon triple bond and 
which may be straight or branched having about 2 to about 15 carbon atoms in the chain. 
Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more preferably 
20 about 2 to about 4 carbon atoms in the chain. Exemplary alkynyl groups include ethynyl, 
propynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl. 

" Alkynylene" means an aliphatic bivalent radical derived from a C2-6^lkynyl group. Exemplary 
alkenyiene radicals include ethynylene and propynylene. 

25 

"Aroyl" means an aryl-CO- group in which the aryl group is as described herein. Exemplary 
aroyi groups include benzoyl and 1- and 2-naphthoyL 

" Aroylamino" is an aroyl-NH- group wherein aroyl is as previously defined. 

30 

"Aryl" as a group or part of a group denotes: (i) an optionally substituted monocyclic or 
multicyclic aromatic carbocyclic moiety of about 6 to about 14 carbon atoms, such as phenyl or 
naphthyl; or (ii) an optionally substituted partially saturated multicyclic aromatic carbocyclic 
moiety in which an aryl and a cycloalkyi or cycloalkenyi group are fused together to form a 
35 cyclic structure, such as a tetrahydronaphthyl, indenyl or indanyl ring. Aryl groups may be 
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substituted with one or more aryi group substituents which may be the same or different, where 
*'aryl group substituent" includes, for example, acyl, acylamino, alkoxy, alkoxycarbonyl, 
alkylenedioxy, alkylsuiphinyl, alkylsulphonyl, alkylthio, aroyi, aroylamino, aryl, arylalkyioxy, 
arylalkyloxycarbonyl, aryialkylthio, aryloxy, aryioxycarbonyl, arylsulphinyl, aryisulphonyl, 
arylthio, carboxy, cyano, halo, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino, 
heteroaryloxy, hydroxy, nitro, trifluoromethyl, Y^Y^N-, Y^Y^NCO-, Y6Y7NS02-(where Y^ and 

Y'^ are independently hydrogen, alkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl), 
Y6Y7N-C2.6a»kylene-Z2. (where T? is O, NR* or S(0)q), aIkylC(=0)-Y6N-, alkyIS02- Y^N- or 

alkyl optionally substituted with aryl, heteroaryl, hydroxy, or Y^Y'^N-. 

*'ArylaIkenyr* means an aryl-alkenyi- group in which the aryl and alkenyl moiedes are as 
previously described. 

"Arylalkyl" means an aryl-alkyi- group in which the aryl and alksi moieties are as previously 
described. Preferred arylalkyl groups contain a Ci.4alkyl moiety. Exemplary arylalkyl groups 

include benzyl, 2-phenethyl and naphthlenemethyl. 

* "Arylalkyioxy" means an arylalkyl-O- group in which the arylalkyl groups is as previously 
described. Exemplary arylalkyioxy groups include benzyloxy and 1- or 2-naphthaIenemetfaoxy. 

"Arylalkyloxycarbonyl" means an aryialkyl-O-CO- group in which the arylalkyl groups is as 
previously described. An exemplary arylalkyloxycarbonyl group is benzyloxycarbonyl. 

"Aryialkylthio" means an arylalkyl-S- group in which the arylalkyl group is as previously 
described. An exemplary aryialkylthio group is benzylthio. 

"Arylalkynyl" means an aryUalkynyl- group in which the aryl and alkynyl moieties are as 
previously described. 

"Aryloxy" means an aryl-O- group in which the aryl group is as previously described. 
Exemplary aryloxy groups include optionally substituted phenoxy and naphthoxy. 



wo 99/54321 



PCT/GB99/01230 



-10- 

"Aryloxycarbonyl" means an aryl-O-CO- group in which the aryl group is as previously 
described. Exemplary aryloxycarbonyi groups include phenoxycarbonyl and 
naphthoxycarbonyl. 

5 " Arylsulphinyl" means an aryl-SO- group in which the aryl group is as previously described. 
"Arylsulphonyl" means an aryl-S02- group in which the aryl group is as previously described. 

••ArylsulphonylcarbamoyI" means an aryl-S02-NH-C(=0)- group in which the aryl group is as 
10 previously described. 

"Arylthio" means an aryl-S- group in which the aryl group is as previously described. 
Exemplary acylthio groups include phenylthio and naphthylthio* 

15 "Azaheteroaryl" means an aromatic carbocyclic moiety of about 5 to about 10 ring members in 
which one of the ring members is nitrogen and the other ring members are chosen from carbon, 
oxygen, sulphur, or nitrogen. Examples of azaheteroaryl groups include pyridyl, pyrimidinyl, 
quinolinyl, isoquinolinyl, quinazolinyi, imidazolyl, and benzimidazolyl. 

20 "Cycloalkenylene" means a bivalent radical derived from an unsaturated monocyclic 

hydrocarbon of about 3 to about 10 carbon atoms by removing a hydrogen atom from each of 
two different carbon atoms of the ring. Exemplary cycloalkenylene radicals include 
cyclopentenyiene and cyclohexenylene. 

25 *'CycIoaIkenyr' means a non-aromatic monocyclic or multicyclic ring system containing at least 
one carbon-carbon double bond and having about 3 to about 10 carbon atoms. Exemplary 
monocyclic cycloalkenyl rings include cyclopentenyl, cyclohexenyl or cycloheptenyl. 

"Cycloalkenylalkyr* means a cycloalkenyl-alkyl- group in which the cycloalkenyl and alkyl 
30 moieties are as previously described. 

"Cycloalkylalkenyl" means a cycloalkyl-alkenyl- group in which the cycloalkyi and alkenyl 
moieties are as previously described. 
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"Cydoalkyl** means a saturated ntonoGyclic or bicyclic ring system of about 3 to about 10 carbon 
atoms optionally substituted by oxo. Exemplary monocyclic cycloalkyi rings include 
C3.gcycloaikyl rings such as cyclopropyl, cyclopentyl, cydohexyl and cydoheptyi. 

5 ''Cycloalkylalkyl" means a cycloalkyi-alkyl- group in which the cycloalkyi and alkyi moieties are 
as previously described. Exemplary monocydic cycloalkylalkyl groups include 
cydopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptyhnethyL 

"Cycloalkylalkenyl" means a cycloalkyl-alkenyl- group in which the cycloalkyi and alkenyl 
10 moieties are as previously described* 

"Cycloalkylalkynyr* means a cycloalkyl-alkynyl- group in which the cycloalkyi and alkynyl 
moieties are as previously described. 

15 "Cydoalkylene" means a bivalent radical derived from a saturated monocyclic hydrocarbon of 
about 3 to about 10 carbon atoms by removing a hydrogen atom from each of two different 
carbon atoms of the ring. Exemplary cycloalkyiene radicals include cyclopentylene and 
cydohexylene. 

20 "Halo" or '"halogen" means fluoro, chloro, bromo, or iodo. Preferred are fluoro or chloro. 

"Heteroaroyl" means a heteroaryl-CO- group in which the heteroaryl group is as described 
herein. Exemplary groups include pyridylcarbonyL 

25 "Heteroaroylamino" means a heteroaroyl-NH- group in which the heteroaryl moiety are as 
previously described. 

"Heteroaryl" as a group or part of a group denotes: (i) an optionally substituted aromatic 
monocyclic or multicyclic organic moiety of about 5 to about 10 ring members in which one or 

30 more of the ring members is/are element(s) other than carbon, for example nitrogen, oxygen or 
sulphur (examples of such groups include benzimidazolyl, benzthiazolyl, furyl, imidazolyl, 
indolyl, indolizinyl, isoxazolyl, isoquinoHnyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, 
pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyl, thiazolyl, 
thienyl and triazolyl groups, optionally substituted by one or more aryl group substituents as 

35 defined above); (ii) an optionally substituted partially saturated multicyclic heterocarbocyclic 
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moiety in which a heteroaryl and a cycloalkyi or cydoalkenyl group are fused together to form a 
cyclic strucbire (examples of such groups include pyrindanyl groups). Optional substituents 
include one or more "aryi group substituents" as defined above. When or R"* contains an 
optionally substituted heteroaryl group this may particularly represent an optionally substituted 
5 "azaheteroaryl" group. 

"Heteroarylalkenyl" means a heteroaryl-alkenyl- group in which the heteroaryl and alkenyl 
moieties are as previously described. 

10 "Heteroarylalkynyl" means a heteroaryl-alkynyl- group in which the heteroaryl and alkynyl 
moieties are as previously described. 

"Heteroarylalkyl" means a heteroaryl-alkyi- group in which the heteroaryl and alkyl moieties 
are as previously described. Preferred heteroarylalkyl groups contaui a Cj^alkyl moiety. 
IS Exemplary heteroarylalkyl groups include pyridylmethyl. 

"Heteroarylalkyloxy" means an heteroarylalkyl-O- group in which the heteroarylalkyl group is 
as previously described. Exemplary heteroaryloxy groups include optionally substituted 
pyridylmethoxy. 

20 

"Heteroaryldiyl" means a bivalent radical derived from an optionally substituted aromatic 
monocyclic or multicyclic organic moiety of about 5 to about 10 ring members in which one or 
more of the ring members is/are element(s) other than carbon, for example nitrogen, oxygen or 
sulphur., and optionally substituted by one or more aryl group substituents as defined above. 
25 When Ar^ is a heteroaryldiyl radical this may particularly represent an optionally substituted 
pyridindiyi or an optionally substituted benzoxazoldiyl. 

"Heteroaryloxy" means an heteroaryl-O- group in which the heteroaryl group is as previously 
described. Exemplary heteroaryloxy groups include optionally substituted pyridyloxy. 

30 

"Heteroarylsulphonylcarbamoyl" means a heteroaryl-S02-NH-C(=0)- group in which the 
heteroar}1 group is as previously described. 

"Heterocycloalkyr* means: (i) a cycloalkyi group of about 3 to 7 ring members which contains 
35 one or more heteroatoms selected from O, S or NY* (where Y* is hydrogen, alkyl, arylalkyl, and 
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aryl); (ii) an optionally substituted partially saturated multicydlc heterocarbocyclic moiety in 
which an aryl (or heteroaryl ring) and a heterocycloalkyl group are fused together to form a 
cyclic structure (examples of such groups include chromanyl, dihydrobenzofuranyl, indolinyl 
and pyrindolinyl groups. 

5 

"Heterocycloalkylalkyl" means a heterocycloalkyl-alkyi- group in which the heterocycloalkyl 
and alkyl moieties are as previously described. 

"Heterocydoalkylene" means a bivalent radical derived from a saturated monocyclic 
10 hydrocarbon of about 5 to about 7 atoms, which contains one or more heteroatoms selected from 
U.d or NY8 (where y8 is hydrogen, alkyl, arylalkyi, and aryl) and is optionally substituted by 
0X0, by removing a hydrogen atom from each of two different carbon atoms of the ring, or when 
NY^ is NH by removing a hydrogen atom from one carbon atom of the ring and a hydrogen 
atom from the NH, or when the ring contains two NY^ heteroatoms and NY^ is NH by removing 
15 a hydrogen atom from both nitrogen atoms. 

"Hydroxyalkyl" means a HO-alkyi- group In which alkyl is as previously defined. Preferred 
hydroxyalkyl groups contain C j^alkyl for example hydroxymethyl and 2-hydroxyethyl. 

20 "Y^Y^N-" means a substituted or unsubstituted amino group, wherein Y^ and Y'^ are as 
previously described. Exemplary groups include amino (H2N-), methylamino, 

ethylmethylamino, dimethylamino and diethyiamino. 

"Y^Y'^NCO-** means a substituted or unsubstituted carbamoyl group, wherein Y^ and Y^ are as 
25 previously described. Exemplary groups are carbamoyl (H2NCO-) and dimethylcarbamoyl 

(Me2NCO-). 

"Y^Y^NS02-" means a substituted or unsubstituted sulphamoyi group, wherein Y^ and Y^ are 
as previously described. Exemplary groups are sulphamoyi (H2NSO2-) and 
30 dimethylsulphamoyi (Me2NS02-)* 

'Thenylene" means an optionally substituted bivalent radical derived from a phenyl group. 
Suitable substituents include one or more ''aryl group substituents" as defined above, 
particularly halogen, methyl or methoxy. 
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"Prodrug" means a compound which is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of formula (I), including N-oxides thereof. For example an ester of a 
compound of formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to 
5 the parent molecule. Alternatively an ester of a compound of formula (I) containing a carboxy 
group may be convertible by hydrolysis in vivo to the parent molecule. 

Suitable esters of compounds of formula (I) containing a hydroxy group, are for example 
acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, 
10 fumarates, maleates, methylene-bis-P-hydroxynaphthoates, gentisates, isethionates, 
di-p-toluoyltartrates, methanesulphonates, ethanesulphonates, benzenesulphonates, 
p-toluenesulphonates, cydohexylsulphamates and quinates. 

An especially useful class of esters of compounds of formula (I) containing a hydroxy group, may 
15 be formed from add moieties selected from those described by Bundgaard et al., J. Med. Chem., 
1989, 32 , page 2503-2507, and include substituted (aminomethyl)-benzoates, for example 
dialkylamino-methylbenzoates in which the two alkyl groups may be joined together and/or 
interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated 
nitrogen atom, more especially (morpholino-methyl)benzoates, e.g. 3- or 
20 4-(morphoIinomethyI)-benzoates, and {4-alkylpiperazin-l-yl)benzoates, e.g. 3- or 
4-(4-alkyIpiperazin-l-yI)benzoates. 

Where the compound of the invention contains a carboxy group, or a sufHcientiy acidic 
bioisostere, base addition salts may be formed and are simply a more convenient form for use; 

25 and in practice, use of the salt form inherentiy amounts to use of the free add form. The bases 
which can be used to prepare the base addition salts include preferably those which produce, 
when combined with the free add, pharmaceutically acceptable salts, that Is, salts whose cations 
are non-toxic to the patient in pharmaceutical doses of the salts, so that the beneficial inhibitory 
effects inherent in the free base are not vitiated by side effects ascribable to the cations. 

30 Pharmaceutically acceptable salts, including those derived from alkali and alkaline earth metal 
salts, within the scope of the invention indude those derived from the following bases: sodium 
hydride, sodium hydroxide, potassium hydroxide, calcium hydroxide, aluminium hydroxide, 
lithium hydroxide, magnesium hydroxide, zinc hydroxide, ammonia, ethylenediamine, 
N-methyl-glucamine, lysine, arginine, ornithine, choline, N,N'-dibenzylethylenediamine, 

35 chloroprocaine, diethanolamine, procaine, N-benzylphenethylamine, diethylamine, piperazine, 
tris(hydroxymethyl)aminomethane, tetramethylammonium hydroxide, and the like. 
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Some of the compounds of the present invention are basic, and such compounds are useful in the 
form of the free base or in the form of a pharmaceutically acceptable add addition salt thereof. 

5 Acid addition salts are a more convenient form for use; and in practice, use of the salt form 

inherently amounts to use of the free base form. The acids which can be used to prepare the acid 
addition salts include preferably those which produce, when combined with the free base, 
pharmaceutically acceptable salts, that is, salts whose anions are non-toxic to the patient in 
pharmaceutical doses of the salts, so that the beneficial inhibitory effects inherent in the free 

10 . base are not vitiated by side effects ascribable to the anions. Although pharmaceutically 
acceptable salts of said basic compounds are preferred, all add addition salts are useful as 
sources of the free base form even if the particular salt, per se, is desired only as an intermediate 
product as, for example, when the salt is formed only for purposes of purification, and 
identification, or when it is used as intermediate in preparing a pharmaceutically acceptable salt 

15 by ion exchange procedures. Pharmaceutically acceptable salts within the scope of the invention 
indude those derived from mineral adds and organic adds, and indude hydrohalides, e.g. 
, hydrochlorides and hydrobromides, sulphates, phosphates, nitrates^ sulphamates, acetates, 
dtrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates, 
maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates, 

20 methane-sulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates, 
cyclobexylsulphamates and quinates. 

As well as being useful in themselves as active compounds, salts of compounds of the invention 
are useful for the purposes of purification of the compounds, for example by exploitation of the 
25 solubility differences between the salts and the parent compounds, side products and/or starting 
materials by techniques well known to those skilled in the art 

With reference to formula (I) above, the foUovdng are particular and preferred groupings: 

30 r1 may particularly represent a group R^-L^.R^-L^- in which represents a -C(=0)- linkage, 
R*^ is a straight or branched Ci.^alkylene chain (especially ethylene), is -0-C(=0)-NH- and 

R^ is arylalkyl (the aryl ring of which is optionally substituted) or heteroarylalkyi (the heteroaryl 
ring of which is optionally substituted). 
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r1 may also particularly represent a group R^-L^-Arl-L^- in which represents a -C(=0)- 
linkage, Ar^ is optionally substituted phenylene, such as optionally substituted m- or 
p-phenylene, preferably optionally substituted p-phenylene, more preferably a 3-substituted 
/7-phenyiene (preferred optional substituents include Cj^alkyl and Ci^alkoxy, especially 

methyl and methoxy), or Ar^ is an optionally substituted heteroaryldiyi, such as optionafly 
substituted pyridinediyl, preferably an optionally substituted p-pyridinediyl (preferred optional 
substituents include Ci^alkyl and C^alkoxy, especially methyl and methoxy), more preferably 
a pyridine-2^-diyl which is substituted in the 4- or 6-position with a methyl or methoxy group, 
l4 represents a -NH-C(=0)-NH- linkage, and is an optionaHy substituted aryl group such as 

2- substituted or 3-substituted phenyl, and is preferably 2- or 3-methyl(or methoxy)phenyl, or R^ 
is an optionally substituted heteroaryl group, such as optionally substituted pyridyl, and is 
preferably 3-methyl-2-pyridyL 

r1 may also particularly represent a group RS-L'^-Arl-R'^-L^- in which represents a -C(=0)- 
link^e, r7 is a straight or branched Ci.6alkylene chain (especially methylene or ethylene, 

preferably methylene), Ar^ is an optionally substituted phenylene, such as optionally substituted 
m- or jp.phenylene, preferably optionally substituted p-phenylene, more preferably a 

3- substituted p-phenylene (preferred optional substituents include Ci.4alkyl and Ci^alkoxy, 

especially methyl and methoxy), or Ar^ is an optionally substituted heteroaryldiyi, such as 
optionally substituted pyridinediyl, preferably an optionally substituted p-pyridinediyl 
(preferred optional substituents include Ci.4alkyl and Ci^alkoxy, especially metiiyl and 
methoxy), more preferably a pyridine-2,5-diyl which is substituted in the 4- or 6-position with a 
methyl or methoxy group, represents a .NH-C(=0)-NH- linkage, and R^ is an optionally 
substituted aryl group such as 2-substituted or 3-substituted phenyl, and is preferably 2- or 
3-methyl(or methoxy)phenyl, or R^ is an optionally substituted heteroaryl group, such as 
optionally substituted pyridyl, and is preferably 3.methyl-2-pyridyL 

R^ may particularly represent hydrogen. 

r2 may also particularly represent Ci.4alkyl (e.g. methyl). 

r3 may particularly represent hydrogen. 
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may also particularly represent Ci.4alkyl (e.g. methyl), 
may particularly represent hydrogen. 

5 

may also particularly represent C j^alkyl (e.g. methyl). 

R* may also particularly represent Ci^alkyl substituted by aryl, especially aryimethyi or 
arylethyl. Exemplary aryl groups include phenyl optionally substituted by one or more ^'aryl 
10 group substituents'% for example alkylphenyl, alkoxyphenyl, dialkoxyphenyl, piperonyl, 
halophenyl, dialkylaminophenyl^ trifluoromethyl and methanesulphonylphenyl, especially 
dialkoxyphenyl such as 3,4-dimethoxyphenyl. 

may also particularly represent Ci.4alkyl substituted by heteroaryl, especially azaheteroaryl. 
15 Exemplary heteroaryl groups include optionally substituted indolyl, imidazolyl, pyridyl and 
furyL R^ especially represents 3-(imidazol-l-yl)>propyl. 

r4 may also particularly represent C j^alkyl substituted by -NY^Y^. Exemplary -NY^Y^ 

groups include acylamino, aryl(alkylamino) and 5-7 membered cyclic amines such as 

20 morpholine, piperidine, pyrrolidine and 2-oxo-pyrrolidine. R'^ especially represents 
3-(2-oxo-pyrroIidin-l-yl)-propyl or 3-(N-methyl-N-phenyl-amino)propyl. 

r4 may also particularly represent Cx.4alkyl substituted by cydoaikyl. Exemplary cycloalkyl 

groups include cyclohexyl and cyclopentyl. 
25 

may also particularly represent C][.4alkyl substituted by alkoxy. 

r4 may also particularly represent Cj^talkyl substituted by halo. 

30 R"* may also particularly represent lower alkenyl (e.g. ally!). 

r3 and R^ together may particularly represent -C(=0)-CH=CH-. 
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may particularly represent a straight chain C2-6^^y'^"®» especially ethylene and 
trimethylene. 

l1 may also particularly represent -Ar^-, especially where Ar^ is cycloalkylene (particularly 
(cyclohexylene). 

l1 may also particularly represent a -CH2-Ar2-CH2- linkage, especlaUy where Ar^ is arylene 
(particularly phenylene). 

The group -l1-N(R3)- may also particularly represent - (CH^ ) ^ \^ ^ , preferably 
where p is 0 or 1 and q+r is 3 or 4, especially -CH^— / N • 



I 

V / 
(CH,), 



The group -N(R2)-L1-N(R3)- may also particularly represent — , preferably 



1,4-piperazindiyl or 1,4-homopiperazindiyl. 



may particularly represent a straight or branched Ci.4alkylene linkage. Exemplary 
Ci^alkylene Imkages include methylene, etiiylene, trimethylene, -CH2-CH(CH3)-, 
-CH(CH3)-CH2- and tetramethylene. 

l2 may also particularly represent a straight or branched Ci_4alkylene linkage substituted by a 
group chosen from alkenyl, alkynyl, aryl, carboxy (or an acid bioisostere), cyano, cycloalkenyl, 
cycloalkyl, heteroaryl, heterocycloalkyl, oxo, -C(=0)R^, .C(=0)0R9, .C(=0)NY1 or -NVlV^ 
or by alkyi substituted by aryl, carboxy (or an acid bioisostere), cyano, heteroaryl, 
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heterocycloalkyi, hydroxy, mercapto, .C(=0)r9, -C(=0)0R9, .C(=0)NY1y2, -OR^^, S(0)vR^, 
.NHC(=0)OAlkyl, -NYIy^, -NR10C(=Z)-NY4yS or -NH.C(=NH)NH2. 

Y may particularly represent carboxy. 

5 

^ Y may also particularly represent an acid bioisostere. 

m may particularly represent zero. 

10 m may also particularly represent 1. 

It is to be understood that this invention covers all appropriate combinations of the particular 
and preferred groupings referred to herein. 

15 A particular group of compounds of the invention are compounds of formula (la):- 




(la) 

20 

in which R^, r3, r4^ L^, and Y are as hereinbefore defined, R^^ is hydrogen, halogen, lower 

alkyl or lower alkoxy, R^^ is a direct bond or an alkylene chain, X^, and X^ independentiy 

represent N or CR^^ (where R^^ is hydrogen, halogen, lower alkyl or lower alkoxy), and 

-R12-C(=0)-N(r2).l1-N(r3)-C(=0)-N(R4)-l2-Y is attached at the ring 3 or 4 position, and their 
25 prodrugs and pharmaceutically acceptable salts, and solvates (e.g. hydrates) of compounds of 
formula (la) and their prodrugs. 

Compounds of formula (la) in which R^ represents hydrogen are preferred. 



t 
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Compounds of formula (la) in which represents Ci.4alkyl (e*g. methyl) are also preferred. 

Compounds of formula (la) in which represents hydrogen are preferred. 

Compounds of formula (la) in which r3 represents Ci.4alkyl (e.g. methyl) are also preferred. 

Compounds of formula (la) in which R^ represents hydrogen are preferred. 

Compounds of formula (la) in which R* represents Ci.4alkyl (e.g. methyl) are also preferred. 

Compounds of formula (la) in which R"* represents Cx.4alkyl substituted by aryl are also 
preferred. Exemplary aryl groups include phenyl optionally substituted by one or more "aryl 
group substituents'% for example alkylphenyl, alkoxyphenyl, dialkoxyphenyl, piperonyl, 
halophenyl, dialkjiaminophenyl, trifluoromethyl and methanesulphonylphenyl, especially 
dialkoxyphenyl such as 3,4-dunethoxyphenyI. 

Compounds of formula (la) in which R^ represents alkyl substituted by heteroaryl, especially 
azaheteroaryl, are also preferred. Exemplary heteroaryl groups include optionally substituted 
indolyl, imidazolyl, pyridyl and furyl. Compounds of formula (la) in which R^ represents 
3-(unidazol-l-yl)-propyi are especially preferred. 

Compounds of formula (la) in which R^ represents Ci.4alkyi substituted by -NY^ are also 

preferred. Exemplary -NY^Y^ groups include acylamino, aryl(alkyiamino) and 5-7 membered 
cyclic amines such as morpholine, piperidine, pyrrolidine and 2-oxo-pyrrolidine. Compounds 
of formula (la) in which R^ represents 3-(2-oxo-pyrroIidin-l-yl)-propyl are especially preferred. 

Compounds of formula (la) in which R^ represents Ci.4alkyl substituted by cycloaikyi are also 
preferred. Exemplary cycloaikyi groups include cyclohexyl and cyclopentyl. 

Compounds of formula (la) in which R^ represents C|.4alkyl substituted by alkoxy are also 
preferred. 
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Compounds of formula (la) in which represents Ci^alkyl substituted by halo are also 
preferred. 

5 Compounds of formula (la) in which represents lower alkenyl (e.g. allyl) are also preferred. 

Compounds of formula (la) in which R^ and R^ together represent -C(=0)-CH=CH- are also 
preferred. 

10 Compounds of formula (la) in which represents a straight chain C2.6aikylene, especially 
ethylene and trimethylene, are preferred. 

Compounds of formula (la) in which represents a -Ar^- linkage, especially where Ar^ is 
cydoalkylene (particularly cyclohexylene), are also preferred. 



Compounds of formula (la) in which represents a -CH2-Ar2-CH2- linkage, especially where 
Ar2 is arylene (particularly phenylene), are also preferred. 



15 



Compounds of formula (la) in which the group -L^-N(r3)* represents 





Compounds of formula (la) in which the group -N(r2)-L^-N(R3). represents 



N, 




, preferably 1,4-piperazindiyl or 1,4-homopiperazindiyl, are also 



(CH,), 



25 



preferred. 



wo 99/54321 



PCT/GB99/01230 



-22- 

Compounds of formula (la) in which represents a straight or branched Ci.4alkylene Unkage 
are preferred. Exemplary Cj^jalkylene linkages include methylene, ethylene, trimethylene, 
-CH2-CH(CH3)-, -CH(CH3)-CH2- and tetramethylcnc. 

Compounds of formula (la) in which represents a straight or branched Ci.4alkylene linkage 
substituted by a group chosen from alkenyl, alkynyl, aryl, carboxy (or an acid bioisostere), 
cyano, cycloaikenyl, cycloalkyl, heteroaryl, heterocycloalkyi, .C(=:0)r9, -C(=0)0R9, 
-C(=0)NY1y2 or -N yl Y^, or by alkyl substituted by aryl, carboxy (or an acid bloisostere), 
cyano, heteroaryl, heterocydoalkyl, hydroxy, mercapto, -C(=0)R^>, C(=0)0R9, -C(=0)NY1y2 
-0R9, S(0)vR^, -NHC(=0)OAlkyI, -NY1y2 .NR10C(=Z)-NY4y5 or .NH-C(=NH)NH2 are also 
preferred. 

Compounds of formula (la) in which R^^ represents hydrogen are preferred. 

Compounds of formula (la) in which r1^ represents a direct bond are preferred. 

Compounds of formula (la) in which R^^ represents a straight Cx^alkyiene chain, more 
especially ethylene or particularly methylene, are also preferred. 

Compounds of formula (la) in which represents CR^^, especially where r13 is lower alkyl or 
lower alkoxy (e.g. methyl or methoxy), especially methyl, are preferred. 

Compounds of formula (la) in which represents CR^^^ especially where r13 is hydrogen or 
lower alkoxy (e.g. methoxy), especially methox>', arc also preferred. 

Compounds of formula (la) in which X^ represents CH are also preferred. 
Compounds of formula (la) in which Y represents carboxy are preferred. 

The group - r12.C(=0)-N(R2)-L1-N(R3)-C(=0).N(R'^)-L2-Y may preferably be attached at the 
ring 4 position. 
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A preferred group of compounds of the invention are compounds of formula (la) in which:- 
r2 is hydrogen or Ci.4alkyl (e.g. methyl) and is hydrogen or Ci.4alkyl (e.g. methyl); is 
hydrogen, Cj^alkyl substituted by aryl (especially 4-dimethyIaminopbenyl-Ci.2alkyl and 
3,4-dimethoxyphenyl-Ci.2aIkyI), Ci^alkyl substituted by -NY^Y^ [for example 
aryl(alkylamino)-Ci^alkyl and heterocyclyl-Ci.4alkyU preferably 

(2-oxo-pyrrolidln-l-yl)propyI], or R^ and R"* together represent -C(=0)-CH=CH-; is a 
straight C2.5aikylene chain (especially ethylene), cydoalkylene (especially cyclohexylene); or the 



group -N(R2)-l1-N(R-')- represents — y/^ (especially 1,4-piperazindiyl or 

(CH,), 

1,4-homopiperazindiyl); is a straight or branched Cj^alkylene chain (especially -CH2-, 
10 -CH2CH2-, -CH2CH2CH2-, -CH(CH3)CH2-), or a Ci^alkylene chain substituted by 

.C(=0).NY1y2 [especially .CH(CONH2)-CH2-]; R*^ is hydrogen; r12 is a bond or a straight 
Ci^alkylene chain (especially methylene); represents CR^^ (especially C^methyl); 

represents GR^^ (especially C-methoxy); X^ represents CH; Y represents carboxy; and the 
group -R12.C(=0)-N(R2)-L1.N(R3)-C(=0).N(R'*)-L2-Y is attached at the ring 4 position; and 
15 their prodrugs, and pharmaceutically acceptable salts and solvates (e.g. hydrates) of such 
compounds and their prodrugs. 



Another particular group of compounds of the invention are compounds of formula (lb): 



20 




(lb) 
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in which R^, r3, L^, and Y are as hereinbefore defined, is hydrogen, halogen, lower alkyi 
or lower alkoxy, R^^ is a direct bond or an alkylene chain, X^, and X^ independently 
represent N or CR13 (where R^^ is hydrogen, halogen, lower alkyl or lower alkoxy), and 
.Rl2.c(=rO)-N(R2)-Ll-N(R^)-L2.Y is atUched at the ring 3 or 4 position, and their prodrugs and 
5 pharmaceutically acceptable salts, and solvates (e.g. hydrates) of compounds of formula (lb) and 
their prodrugs. 

Compounds of formula (lb) in which represents hydrogen are prrferred. 
10 Compounds of formula (lb) in which r2 represents Ci.4alkyl (e,g, methyl) are also preferred. 
Compounds of formula (lb) in which R^ represents hydrogen are preferred. 
Compounds of formula (lb) in which r3 represents Ci,4alkyl (e.g. methyl) are also preferred. 

15 

Compounds of formula (lb) in which represents a straight chain C2.6a>kylene, especially 
ethylene or trimethylene, are preferred. 

Compounds of formula (lb) in which the group -L1-N(R3)- represents 
20 - ( CHj ) N , particularly where p is 0 or 1 and q+r is 3 or 4, especially 

-CH^ / \l , are also preferred. 



Compounds of formula (lb) in which the group -N(R2)-L1-N(R3). represents 

— N N , especially 1,4-piperazlndiyl or 1,4-hoinopiperazindiyl, are also preferred. 

(CH,), 

25 
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Compounds of formula (lb) in which represents a straight or branched Ci^alkylene linkage 
are preferred. Exemplary Cj^alkylene linkages include methylene,. ethylene, trimethylene, 
-CH2-CH(CH3)-, -CH(CH3)-CH2- and tetramethylene. 

5 . . . Compounds of formula (lb) in which represents a straight or branched C|.4alkylene linkage 
substituted by a group chosen from alkenyl, alkynyl, aryl, carboxy (or an acid bioisostere), 
cyano, cycloalkenyl, cycloalkyl, heteroaryl, heterocycloalkyl, oxo, -C(=0)R^, -C(=0)OR^, 
-C(=0)NY1y^ or -NY^Y^, or by alkyi substituted by aryl, carboxy (or an acid bioisostere), 
- cyanb, heteroaiyi, heterocycloalkyl, hydro 
10 -or', S(0)vR', -NHC(=0)OAlkyl, -NY^Y^, -NR WC(=Z)-NY4y5 or -NH.C{=NH)NH2 are also 
preferred. 

Compounds of formula (lb) in which R^^ represents hydrogen are preferred. 

15 Compounds of formula (lb) in which R^ represents a direct bond are preferred. 

Compounds of formula (lb) in which R^^ represents a straight Ci.4alkylene chain, more 
especially ethylene or particularly methylene, are also preferred. 

20 Compounds of formula (lb) in which X* represents CR^-', especially where R^^ is lower alkyl or 
lower alkoxy (e.g. methyl or metfioxy), especially methyl, are preferred. 

Compounds of formula (lb) in wtiich represents CR^^, especially where R^^ is hydrogen or 
lower alkoxy (e.g. methoxy), especially methoxy, are also preferred. 

25 

Compounds of formula (lb) in which X^ represents CH are also preferred. 
Compounds of formula (lb) in which Y represents carboxy are preferred. 



30 



The group -R12.C(=0)-N(R2)-L1-N(r3)-l2-Y may preferably be attached at the ring 4 position. 
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A preferred group of compounds of the invention are compounds of formula (lb) in which:- 
is hydrogen; is hydrogen or Ci^alkyl (e.g. methyl); l1 Is a straight C2.6alkylene chain 



(especially trimethylene),or the group -L1-N(R3)- represents -(Cftj) 





where p is 0 or 1 and q+r is 3 or 4 (especially -CH^ ( N ). <"■ g"«»P 



5 -N(R2).l1-N(R3). represents — especially l,4.piperaandiyl or 

(CH,), 

l,4.homopipera2indiyl; is a straight or branched Ci^alkylene chain (especially •CH2-, 
.CH2CH2-, -CH2CH2CH2-, -CH(CH3)CH2-), or a Cj^alkylene chain substituted by oxo 
[especially -C(=0)-CH2-CH2-1 or a Ci^alkylene chain substituted by -C(=0)-NY1y2 
[especially .CH(CONH2)-CH2-]; R^^ is hydrogen; r12 is a straight Ci^alkylene cham 
10 (especially ethylene or particularly methylene); represents CRI^ (especially C-methyl); 
represents CR13 (especially C-methoxy); X^ represents CH; Y represents carboxy; and the 
group .r12.C(=0)-N(R2)-L1-N(R3)-L2-Y is attached at the ring 4 position; and their prodrugs, 
and pharmaceutically acceptable salts and solvates (e,g. hydrates) of such compounds and their 
prodrugs. 

15 

Particular compounds of the invention are selected from the following: 
Compounds A to DB; 

3-{3-(2-{2.[3.methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-ethyl)-l-[3-(2-oxo- 

pyrrolidin-l-yl)-propyl]-ureido}-propionic acid, Compound DC; 
20 3-{3-(3-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-propyI)-l-[3-(2-oxo- 

pyrrolidin-l-yl)-propyl]-ureido}-propionic acid. Compound DD; 

3-{3-(3-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-2,2-dimethyl-propyl)- 

l-I3-(2^xo-pyrrolidin-l-yl)-propyl]-ureido}-propionic add, Compound DE; 
3.{3.[3-({[3.inethoxy-4-(3-(2-methylphenyl)ureido).phenyl]-acetyl)-methyl.amino)-propyl]-3- 
25 methyl-l-[3-(2-oxo-pyrrolidin-l-yI)-propyI]-ureido}-propionic acid. Compound DF; 



wo 99/54321 



PCT/GB99/01230 



-27- . 

3-{3-[2-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-methyl-amm 
methyM-[3-(2-oxo-pyrroIidin*l-yl)-propyI]-ureido}-proplonic add, Compound DG; 
3-{(4-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyI]-acetyl}41,4]dia2epane-l-carbonyl) 
(2-oxo-pyrroiidin*l-yl)-propyl]-amino}-propionic acid. Compound DH; 
5 3-[3-(2-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetylamino}-ethyl)-l-methyl- 
ureidoj-butyric acid. Compound DI; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyll-acetyiamino}-propyl)-l-methyI- 
ureido]-butyric acid, Compound DJ; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-2,2-dimethyI-propyl)- 
10 1-methyl-ureidol-butyric add, Compound DK; 

3-{3-[3-({[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetyl}-methyl-amino)-propyll-l,3- 
dimethy[-ureido}-butyric acid, Compound DL; 

3-{3-[2-({[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl]-acetyl}-methyl-amino)-ethyI]-l,3- 
dimethyl-ureido}-butyric acid, Compound DM; 
15 34(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-pbenyl]-acefyl}*[l»4]diazepane-lHrarbonyI)- 
methyl-amino]-butyric acid, Compound DN; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetylammo}-propyI)-l-me&^ 
ureido]''2-methyl-propionic add, Compound DO; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methyIphenyI)ureido)-phenyI]-acetylamino}-2,2-dimethyI-propyl)« 
20 l-methyl-ureido]-2-methyl-propionic add. Compound DP; 

3-{3-[3-({t3-methoxy-4-(3-(2-methylphenyI)ureido)-phenylI-acetyI}-methyl-amino)-propyl]-l,3- 
dimethyl-ureido}-2*methyl-propionic add, Compound DQ; 

3-{3-[2-({[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyl}-metfayl-amino)-ethyl]-l,3- 
dimethyI-ureido}-2-methyl-propionic add, Compound DR; 
25 3-[(4-{[3-methoxy-4-(3-(2-methyiphenyl)urddo)-phenyI]-acetyl}-[l,4]diazepane-l-carbonyI)- 
methyl-amino]-2-methyl-propionic add, Compound DS; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyIamino}-propyl)-l*methyl- 
ureido]-propionic acid. Compound DT; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methyiphenyI)ureido)-phenyI]-acetylamino}-2,2-dimethyl-propyl)- 
30 l-methyl-ureido]-propionic acid,Compound DU; 

3-{3-[3-({[3-methoxy-4-(3-(2-methylpbenyi)ureido)-phenyl]-acetyl}-methyl-amino)-propyI]-l,3- 
dimethyl-ureido}-propionic acid,Compound DV; 

3*{3-[2-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-methyl-amino)-ethyl]-l,3- 
dimethyl-ureldo}-propionic acid, Compound DW; 
35 3-[(4-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyi]-acetyl}-[I,4]diazepane-l-carbonyl)- 
methyNamino]-propionic acid, Compound DX; 
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3-{3-(2-{2-[3-methoxy-4.(3.(2.methyIphenyl)ureido)-phcnyl]-acetylamino}.ethy^ 

pyrrolidin-l-yl)-propyI]-ureido}-butyric acid. Compound DY; 
3-{3-(3-{2.[3-methoxy-4-(3-(2-methylphenyl)urado)-phenyl]-acetyIamino}-propy^ 

pyrrolidin-l-yI)-propyl]-ureido}-butyric add. Compound DZ; 
5 3-{3-(3.{2.[3-methoxy-4K3K2-methylphenyI)ureido)-phenyl]-acetylamino}-2,2-dm^ 

l-[3-(2-oxo-pyrroIidin-l-yI)-propyI]-ureido}-butyric acid, Compound EA; 

3-{343.({[3-methoxy-4-(3-(2-methylphenyI)urddo)-phenyll-acetyl}-methyl-amm 

methyl-l-[3-(2-oxo-pyrrolidin-l-yI)-propyl]-ureido}-butyric add, Compound EB; 

3-{3-[2-({[3-methoxy-4-(3-(2-methylphenyl)urddo)-phcnyll-acetyl}-methyl-amino)-e&^^ 
10 methyI-l-[3-(2-oxo.pyrrolidin-l-yl)-propyIl-urddo}-bulyric add, Compound EC; 

3-{(4-{[3-methoxy-4.{3-(2-methylphenyI)urddo)-phenyI]-acctyl}41,4]diazep^^ 

(2-oxo-pyiTolidin-l-yl)-propyll-amino}-butyric add. Compound ED; 

3-{3-(2-{3-[3-methoxy^-(3-(2-methyIphenyl)urddo)-phenyI]-propionylamino}-ethyI)-^^ 

pyrrolidin-l-yl)-propyI]-urddo}-propionic add, Compound EE; 
15 3-{3-(3-{343-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-propionylamino}-pro^ 

oxo-pyrroUdin-l-yI)-propyl]-urddo}-propionicadd, Compound EF; 

3-{3-(3-{343.methoxy-4.(3-{2-methylphenyI)urado)-phenyl]-propionylamino}^^^ 

propyl)-l-[3-(2-oxo.pyrrolidin-l-yl)-propyl]-urddoJ-propiomc add, Compound EG; 

3-{3-[3-({3-[3-methoxy-4-(3-(2-methylphenyi)ureido).phenyI]-propionyl}-me&^^ 
20 3-methyl-l-[3-(2-oxo-pyrrolldin-l-yI)-propyl]-ureido}-propionic add, Compound EH; 

3-{3-[2-({3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl>pTOpionyl}-meft^^ 

methyH-[3-(2-oxo-pyiToUdin-l-yl)-propyl]-ureido)-propionic add. Compound EI; 

3-{(4.{3.[3-meUioxy-4-(3-(2-methylphenyl)ureido)-phenyl]-prdpionylHl»4Wiazepan^ 

carbonyI)-[3-(2-oxo.pyrroIidin-l-yI)-propyI]-amino}-propionic add,Compound EJ; 
25 343-(2-{3-[3-methoxy-4.(3.(2-methyIphenyl)ureido)-phenyll-propionyIamino}-ethyl)-l-^^ 

ureidol-butyric add,Compound EK; 

3-[3-(3.{3-[3-methoxy-4-(3-{2-methyIphenyl)urddo)-phenyl]-propionylamino}-pro^^ 
ureidpl-butyric add. Compound EL; 

3-[3-(3.{3-[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyI]-propionylamino}-2,2-dimethyl- 

30 propyI)-l-methyI-ureidol-butyric add. Compound EM; 

3-{3-[3.({3-[3-methoxy-4-(3.(2-methyIphenyI)ureido)-phenyll-propionyI}.methyl-amino)-propyIl- 

l,3-dlmethyl-ureido}-butyric add, Compound EN; 

3-{3-I2-({3-[3-methoxy-4-(3-(2.methylphenyl)ureido)-phenyll-propionyl}-methyI-amino)-ethyI]- 

l,3-dimethyl-ureido}-butync add, Compound EO; 
35 3-[(4-{3-[3-methoxy-4-(3-(2-methYlphenyI)urddo)-phenyll-propionyl}-[l,4]dia2epane-l- 

carbonyi)-methyl-amino]-butyric add. Compound EP; 
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3-[3-(2-{3-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-propionylamino}-ethyJ)-l-meth^ 
ureido]-2-methyi-propionic acid, Compound EQ; 

3.[3.(3.{3.[3.methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylamino}-propyi)'l-meth^^ 
ureido]-2-methyi-propionic add, Compound ER; 
5 343-(3-{3-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyil-propionyIamino}-2,2-dimethyI- 
propyI)-l-methyl-ureido]-2-methyl-propionic add, Compound ES; 

3-{3-[3-({3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyl}-methyl-amino)-propyI]- 
ly3-dimethyI-ureido}-2-methyl-propionic add, Compound £T; 

3-{3-[2-({3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyi]-propionyl}-methyI-amino)-et^^^ 
10 l,3-dimethyl-ureido}-2-methyl-propionic add. Compound EU; 

3-[(4-{3-[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl]-propionyl}-[l,4]diazepane-l- 
carbonyl)-methyl-amino]-2-methyI-propionic add, Compound EV; 

3-{3-(2-{3-[3-methoxy-4-{3-(2-methyIphenyl)ureido)-phenyll-propionyIamino}-ethyl)-l-[3-(2-oxo- 
pyrroIidin-l-yl)-propyl]-ureido}-butyric add, Compound EW; 
15 3-{3-(3-{3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylamino}-propyl)-l-[3-(2- 
oxo-pyrroIidin-l-yl)-propyI]-ureido}-butyric add, Compound EX; 

3-{3-(3-{3-[3-methoxy-4-{3-(2-methylphenyl)ureido)-phenyl]-propionylamino}-2^-dimethyl- 
propyI)-l-[3-(2-oxo-pyrrolidin-l-yl)-propyI]-ureido}-butyric add, Compound EYX; 
3-{3-[3-({3-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-propionyI}-methyI-amino)-propyI]- 
20 3-methyl-l-[3-(2-oxo-pyrroHdin-l-yl)-propyi]-ureido}-butyric add, Compound EZ; 
(R)-3-[(4-{[3-methoxy-4-(3-(2-methyIphenyI)urddo)-phenyI]-acetyl}-[l,41diazep 
amino]-butyric add, Compound FA; 

(S)-3-[(4-{[3-methoxy-4-(3-(2-methyIphenyI)urado)-phenyl]-acetyl}-[l,4]diazepane-l-carbon 
amino]-butyric add. Compound FB; 
25 2-[(4-{[3-methoxy-4-(3-(2-methyIphenyl)urddo)-phenyl]-acetyI}-[l,4]diazepane-l*carbonyl)- 
amino]-sucdnamic add. Compound FC; 

3-[(4-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyl}-[l,4]diazepane-l-carbonyl)- 
ammo]-5ucdnamic add. Compound FD; 

2- [(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-[l,4]diazepane-l*carbonyl)- 
30 amino]-sucdnic add, Compound FE; 

3- [(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)*phenyl]-acetyl}-[l,4]diazepane-l-carbonyl)- 
amino]-2-methyl-propionic add. Compound FF; 

3-[(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}-[l,4]dia2epane-l-carbonyl)- 
amino]-propionic add, Compound FG; 
35 3-{3-[2-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-methyl-amino)-ethyI]-3- 
. methyUureidol-butyric add, Compound FH; 
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3-{3-{2-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyil-acetyl}-methyl-am 
inethyl-ureido)-butyric acid. Compound FI; 

2-{3-[2-({[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyi]-acctyl}.methyI-amino)-eA^^ 

methyI-ureido}-succinamic acid, Compound FJ; 
5 3-{3-[2-({(3-methoxy.4-(3-(2-methylphenyl)ureido)-phenyll-acetyI}-methyl-amino)-eth^^ 

methyl-ureido}-succinamic acid, Compound FK; 

2- {3-[2-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyll-acetyI}-methyl-amino)-ethyll.3^ 
methyl-ureido}-succinic acid, Compound FL; 

3- {3-[2-({[3-methoxy-4-(3-(2-methylphenyI)urddo)-phenyl]-acetyl^methyl-amino)-eft^^ 

10 methyl-ureido}-2-methyl-propionic add. Compound FM; 

3-{3-[2-{{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyl}.methyl-amino)-ethyU 

methyl-ureido}-propionic acid, Compound FN; 

3-{3-[3-({[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyll-acetyI}-methyl-anMno)-^ 

methyl-ureido}-butync add, Compound FO; 
15 3-{3-[3-({[3-metlioxy-4-{3-(2-metiiylphenyl)urddo)-phenyll-acetyl}-methyl-^ 

methyl-ureido}-butyric acid, Compound FP; 

2. {3-[3-({[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyI]-acetyl}-methyI-amm 
methyl-ureido}-sucdnamic add, Compound FQR; 

3-{3-[3-({[3-methoxy-4r(3-(2-methylphenyl)urddo)-phenyI]-acetyI}-methyl-anMn 

20 methyl-ureido}-sucdnamic acid, Compound FR; 

2- {3-[3-({[3-methoxy-4-(3-(2-methylphenyI)urcido)-phenyl]-ace^}-methyl-amino)-pro^ 

methyl-ureido}-sucdnic acid. Compound FS; 

3- {3-[3-({[3-methoxy-4-(3-(2-meAyIphenyI)urddo)-phenyl]-acetyl}-methyl-amino)-pro^ 

methyl-ureido}-2-methyl-propionic add, Compound FT; 
25 3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyll-acetylamino}-2,2-dimethyI-^ 

ureido]-butyric add. Compound FU; 

3-[3-(3-{2-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyI]-acetylamino}-2,2-dimethyl-propyl) 
ureidol-butyric add. Compound FV; 

2-[3-(3-{2.[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyIamino}-2,2-dimethyi-propyl) 

30 ureidol-succinamic acid. Compound FW; 

3. [3-(3-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-2,2-dimethyl-propyI) 

ureidol-succinamic acid, Compound FX; 

2.[3-(3-{2-[3-methoxy-4-(3.(2-methylphenyl)ureido)-phenyl]-acetylamino}-2,2-dimethyl-propyl) 

ureidoj-succinic acid. Compound FY; 
35 3-[3-(3-{2.[3-methoxy-4-(3.(2.methyIphenyl)urddo).phenyI]-acetylamino}-2,2-dimethyI-propyi) 

ureido]-2-meUiyi-propionic acid, Compound FZ; 



wo 99/54321 



PCT/GB99/01230 



-31- 

3-[3-(3-{2-[3-methoxy-4.(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-2;2-dimethy 
ureidoj-propionic acid, Compound GA; 

3-[3-(3-{2-[3-inethoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-propyl)-ureidol- 
butyric acidy Compound GB; 
5 3-(3-{3-{2-[3-methoxy-4.(3-(2-methylphenyI)ureido)-phenyI]-acetylamino}-propyl)-ureido]- 
butyric acid. Compound GC; 

2- [3-(3-{2-[3-methoxy-4-(3-(2-methyIphenyI)uFeido)-phenyI]-acetylamino}-propyl)-ureido]- 
sucdnamic acid, Compound GD; 

3- [3-(3-{2-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyI]-acetyIamino}-propyl)-ureido]- 
10 sucdnamlc acid, Compound GE; 

2- [3-(3-{2-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetylamino}-propyi)-ureido]- 
sucdnic acid. Compound GF; 

3- [3-(3-{2-[3-methoxy-4-(3-(2-methyIphenyi)ureido)-phenyI]-acetyIamino}^propyI)-ureido]-2- 
methyl-propionic add. Compound GG; 

15 3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyIamino}*prop)1)-ura 
propionic add. Compound GH; 

3-[(4-{[3-methoxy-4-(3-(2-methyIphenyl)urddo)-pheny]]-acetyI}-plperazine»l"CarbonyI)-a^ 
butyric add,Compound GI; 

3-[(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}-piperazine-l-carbonyI)-amino]- 
20 butyric add,Compound GJ; 

2- [(4-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyl}-pipcra2ine-l-cariionyI)-aminol- 
sucdnamic add, Compound GK; 

3- [(4-{[3-methoxy-4-(3-(2-methyipheny])ureido)-phenyl]-acetyl}-piperazine-l-carbonyl)-amino]- 
sucdnamic add,Compound GL; 

. 25 2-[(4-{[3-methoxy-4-(3-(2-methyIphenyl)urddo)-phenyl]-acetyI}-piperazine-l"Carbonyl)-amino]- 
sucdnic add, Compound GM; 

3-[(4-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl]-acetyl}-piperazine-l-carbonyi)-amino]- 

2- methyl-propionic acid, Compound GN; 

3- [(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyn-acetyl}-pipera2ine-l-carbonyI)-amino]- 
30 propionic acid, Compound GO; 

3-[(4-{3-[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl]-propionyl}-[l,4]diazepane-l- 
carbonyl)-amino]-butyric acid, Compound GP; 

3-[{4-{3-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-propionyi}-[l,4]diazepane-l- 
carbonyl)-amino]-butyric acid, Compound GQ; 
35 2-[(4-{3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyI}-[l,4]diazepane-l- 
carbonyl)-amino]-succinamic add,Compound GR; 
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3-[(4-{343.methoxy-4-(3-(2-methy!phenyl)ureido)-phenyl]-propionyl}41,4W 
carbonyO-aminoJ-succmamic acid,Compound GS; 

2- [(4-{343-methoxy-4-(3-(2.methyIphenyi)urddo)-phenyl]-propionyI}-[l,4]diazepa^^ 

carbonyl)-aiiiino]-succinic acid, Compound GT; 
5 3-[(4.{3-[3-methoxy-4-(3.(2-methylphenyl)urddo)-phenyl]-propionyl}41,4]diazepane^ 

carbonyl)-amino]-2-methyUpropionic acid, Compound GU; 

3- [(4-{3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylHl,41diazepane.l- 
carbonyi)-amino]-propionic'acid, Compound GV; 

3-{3.[2-({343-methoxy-4-(3-{2-methylph€myl)urddo)-phenyIl-propionyl}-methyl-^^ 

10 methyl-ureido}-butyric acid, Compound GW; 

3-{3-[2-({3-[3-methoxy-4-(3-(2-methylphenyl)urado)-phenyIJ-propionyl}-meth)1-m^ 

mefliyl-ureido}-butyric add, Compound GX; 

2-{3-[2-({343-methoxy-4-(3-(2-methylphenyl)ureido)-phenyll-propionyl}-methyl-amino)-^^ 

methyI-ureido}-sucdnamic add, Compound GY; 
15 3-{342-({3-[3-methoxy-4K3-(2-methylphenyl)ureido)-phenyll-propiony0 
methyl-ureido}-sucdnamic add, Compound GZ; 

2- {3-[2-({3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyll-propionyl}-meft^^ 
methyl-ureido}-succinic acid, Compound HA; 

3 {3-[2.{{3-[3-methoxy-4-(3-(2-methyIphenyI)urddo)-phenyl]-propionyl}-meft^^ 

20 methyl-urddo}-2-methyI-propionic acid, Compound HB; 

3- {3-[2-({3-[3-methoxy-4-(3<2-methylphenyl)urddo)-phenyll-propionyl}-methyI-am 

methyl-urddo}-propionic acid. Compound HC; 

3-{343-({3-[3-methoxy-4-(3.(2-methylphenyI)ureido)-plienyi]-propionyl}-methyl-amino^ 

3-methyI-urddo}-butyric add. Compound HD; 
25 3-{3-[3-{{3-[3-methoxy-4-(3-(2-methyIphenyI)urddo)-phenyl]-propionyl}-methyl-amino)-p^^^ 

3-methyl-urddo}-butyric acid, Compound HE; 

2- {3-[3-({3-[3-mettioxy.4-(3-(2-methylphenyl)urddo)-piienyI]-propionyl}-methyl-amino)-propyi]- 

3- methyi-urddo}-succinamic acid. Compound HF; 

3-{3-[3-({3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyl}-methyl-amino)-propyI]- 

30 3-methyl-ureido}-succinamic acid. Compound HG; 

2- {3-I3-({3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyl}-methyl-amino)-propyl]- 

3- methyl-ureido}-succinic acid, Compound HH; 

3-{3-[3-({3.[3-methoxy-4-{3-(2-methy!phenyl)ureido)-phenyl]-propionyl}-methyl-amino)-propyl]- 

3-methyl-ureido}-2-methyl-propionic add, Compound HI; 
35 3-{3-t3-({3-[3.methoxy-4-(3-(2.methyIphenyl)ureido)-phenyi]-propionyl}-methyI-amino)-propyI]- 

3-methyl-ureido)-propionic acid. Compound HJ; 
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3-[3-(3-{3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-propionylamino}-2^-dimethy 
propyI)-ureido]-butyric acid, Compound HK; 

3.[3.(3.{3.[3.methoxy-4-(3-(2-methylpheny0ureido)-phenyI]-propionylamino}-2^*dimeA^^ 
propyl)-ureido]-butyric acid, Compound HL; 
5 2-[3-(3-{3-[3-methoxy-4-(3-(2-methyiphenyl)ureido)-phenyI]-propionylamino}-2,2-dimethyl- 
propyI)-ureido]-succlnamic acid, Compound HM; 

3-[3-(3-{3-[3-methoxy-4-{3-{2-methylphenyl)ureido)-phenyl]-propionylamino}-2^-dimethyI- 
propyl)-ureido]-succinamic acid, Compound HN; 

3-[3-(3-{3-[3-methoxy-4-(3-(2-methylphenyI)ureidp)-phenyl]-propionyIamino}-2;2-dimethyI- 
10 propyl)-ureido]-2-methyl-propionic acid, Compound HO; 

3-[3-(3-{3-[3-methoxy-4-(3-(2-methylphenyI)urddo)-phenyl]-propionylamino}-2^dimethyl- 
propyl)-ureido]-propionic acid. Compound HP; 

3-[3-(3-{3-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyi]-propionyIamino}-propyl)-ureidol- 
butyric add. Compound HQ; 
15 3-[3-(3-{3-[3-methoxy-4-(3-(2-raetfaylpiienyl)ureido)-plienyl]-propionylamino}-propyI)-ure^^^ 
butyric acid, Compound HR; 

3*[3*(3-{3»[3-methoxy-4-(3-(2-methyIphenyl)urado)-phenyl]-propionylamino}-propyI)-ur^^ 
sucdnamic add. Compound HS; 

2- [3-(3-{3-[3-methoxy'4-(3-(2-mcthyIphenyI)urddo)-phenyl]-propionylamino}-propy0 
20 succinic acid, Compound HT; 

3-[3-(3-{3-[3-mcthoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-propionylamino}-propyl)-ureido]-2- 

. methyl-propionic acid. Compound HU; 

3- [3-(3-{3-[3-methoxy-4-(3-(2-methyiphenyl)ureido)-phenyl]-propionylamino}-propyl)-ureido]* 
propionic add, Compound HV; 

25 3-[(4-{3-[3-methoxy-4-(3-(2-methylphenyl)urddo}-phenyl]-propionyI}-piperazine-l-carbonyI)- 
amino]-butyric add, Compound HW; 

3"[(4-{3-[3-methoxy-4«(3-(2-methylphenyl)ureido)-phenyl]-propionyl}-piperazine-l-carbonyi)- 
aminoj-butyric acid, Compound HX; 

2- [(4-{3-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyl}-piperazine-l-carbonyl)- 
30 aminoj-succinamic acid. Compound HY; 

3- [(4-{3-[3*methoxy-4-(3*(2>methylphenyi)ureido)-phenyl]-propionyI}-piperazine»l-carbonyI)- 
amino]-succinamic add, Compound HZ; 

2-[{4-{3-[3-mcthoxy-4-(3-(2-methylphenyi)ureido)-phenyI]-propionyl}-pipcrazine-l-carbonyI)- 
amino]-succinic add. Compound lA; 
35 3-[(4-{3-[3-methoxy-4-(3-(2-methylplienyi)ureido)-phenyl]-propionyl}-piperazine-lrcarbonyl)- 
amino]-2-methyl-propionic acid. Compound IB; 
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3-{142-{3,4-dimethoxy-phenyl)-ethyl].343<{[3-methoxy-4.(3-(2-methyIphenyI)ureido^ 
acetyl}-niethyl-amino)-propyl]-3-methyI-ureido}-propionic acid, Compound IC; 
3-{143-(2-methoxy-phenoxy)-propyl]-3-[3-({[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]. 
acetyI}-inethyl-ainino)-propyI]-3-methyl-ureido}-propionic acid, Compound ID; 
5 3-{3-[3-({[3-methoxy-4-(3-(2-methyIphenyI)ureido)-phenyl]-acetyl}-methyI-amino).propyll-3^ 
methyUl-[3-(2-oxo-pyrrolidin-l-yl)-propyl]-ureido}-propionic acid, Compound IE; 
3.{3-[3.(([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}-methyl-amino)^^^^ 
methyi-ureido}-2-methyl-propionic add, Compound IF; 

3-{3-[3-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyI}-methyl-amino)-propyl]-l,3- 

10 dimethyi-ureido}-butyriC acid, Compound IG; 

3-{3-ben2yI-3-[2-(benzyl-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyI]-acetyI}-an^ 
ethyl]-l-[2-(3,4-dlmethoxy-phenyl)-ethyl]-ureido}-propionic add, Compound IH; 
3-{3-benzyi-3-[2-(benzyl-{[3-methoxy-4-(3-{2-methylphenyl)ureido)-phenyl]-acetyl}-amino)- 
ethyI]-l-[3-(2-methoxy-phenoxy)-propyI]-ureido}-propionic acid, Compound U; 

15 3-{3-benzyI-3-[2-(ben2yl-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}-amino)- 
ethyl]-ureido}-butyric acid. Compound IK; 

3-{3-benzyl-3-[2-(benzyl-{[3-methoxy-4-(3-(2-mcthyIphenyl)ureido)-phenyl]-ace^U^ 
ethyl]-l-[3-(2-oxo-pyrroIidin-l-yl)-propyl]-urddo}-propionic acid, Compound IL; 
3-{3-benzyl-3-[2-(benzyl-{[3-methoxy-4-(3-(2-methyIphcnyI)ureido)-phenyI]-acety^ 
20 ethyl]-ureido}-2-methyl-propionic add. Compound IM; 

3-{3-benzylO-[2-(benzyl-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-ami 
ethyl]-l-methyl-ureido}-butyric add, Compound IN; 

3-{142-(3,4-dimethoxy-phenyI)'^thyl]-3-isopropyIO-[3-(isopropyI-{[3-methoxy-4^^ 
methyiphenyl)ureldo)-phenyI]-acetyI}-amino)-propyl]-ureido}-propionic add. Compound 10; 
25 3-{3-isopropyI-3-[3KisopropyI-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyll-acetyI^ 
amino)-propyll-l-I3-(2-methoxy-phenoxy)-propyl]-ureido}-propionic acid. Compound IP; 
3-{3-isopropyl-3-(3-{isopropyl-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyll-acetyl}- 
amino)-propyI]-ureido}-butyric acid, Compound IQ; 

3-{3-isopropyl-3-[3-(isopropyl-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyl}- 
30 amino)-propyl]-l-[3-(2-oxo-pyrrolidln-l-yl)-propyi]-ureido)-propionic acid. Compound IR; 
3-{3-isopropyi-3-[3-(isopropyl-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}- 
amino)-propyl]-ureido}-2-methyl-propionic acid. Compound IS; 

3-{3-isopropyl-3-[3-{isopropyI-{[3-methoxy-4-(3-(2-methylpheny!)ur€ido)-phenyl]-acetyl}- 
amino)-propyl]-l-methyI-ureido}-butyric acid. Compound IT; 
35 3-{l-[2-(3,4-dimethoxy-phenyl)-ethyl]-3.isopropyI.3-[2-(isopropyl-{[3-methoxy-4-(3-(2. 

methylphenyl)ureido)-phenyl]-acetyl}-amino)-ethylj-ureido}-propionic acid. Compound lU; 
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3-(3-isopropyI-3-[2-{isopropyl-{[3-methoxy-4-(3-(2-methyIphenyI)ureido)-phenyl]-ace 
amino)-ethyI]-l-[3-(2-methoxy-phenoxy)-propyi]-ureido}-propionic acid, Compound IW; 
3-{3-isopropyI-3-[2.(isopropyl-{[3-methoxy-4-(3-(2-inethylphenyI)ureido)-phenyl]-acetyl}- 
ainmo)-ethyl]-ureido}-butyric acid, Compound lY; 
5 3-{3-isopropyI-3-[2-(isopropyl-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyI]-acetyl}- 
amino)-ethyi]-l-[3-(2-oxo-pyrrolidin-l-yl)-propyi]-ureido}-propionic acid, Compound IZ; 
3-{3-isopropyl-3-[2-(isopropyI-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}- 
amino)-ethyl]-ureido}-2-methyi-propionic add. Compound JA; 

3-{3-isopropyl-3-[2-(isopropyI-{[3-methoxy-4-(3-(2-methyiphenyl)ureido)-phenyl]-acetyI}- 
10 amino)-ethyl]-l-methyI-ureido}-butyric acid. Compound JB; 

3-{l-[2.(3,4HUmethoxy.phenyI)-ethyl]-3-ethyl-344-(ethyl.{[3.^^ 

methylphenyI)ureido)-phenyI]-acetyI}-amino)-but-2-enyl]-ureido}-propionic acid. Compound 
JC; 

3-{3«^thyl-3-[4-(cthyl-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyI}-a^ 
15 enyIl-l-[3-(2-methoxy-phenoxy)-propyI]-ureido}-propionic acid, Compound JD; 

3-{3-ethyI-3-[4-(ethyl-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acety^ 

enyl]-l-[3-(2-oxo-pyrroIidin-l-yl)-propyI]-ureido}-propionic add, Compound JE; 

3-{3-ethyIO-[4-{ethyl-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetyl^ 

enyI]-ureido}-2-methyl-propionic acid, Compound JF; 
20 3-{3-etfayl-3-[4-(ethyl-{[3-methoxy<4*(3-(2-methyIphenyl)ureido)-phenyI]-acetyl}-ami 

^nyI]-l-methyl-ureido}*butyric acid. Compound JG; 

3-{3-ethyl-3-[4-(ethyI*{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-amino)-but-2- 
ynyl]»ureido}-2*methyl-propionic acid, Compound JH; 

l-(l-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyI}-3-methyl-azetidin-3- 
25 ylcarbamoyi)-piperidine-3«carboxylic add. Compound JI; 

l-[(l*{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyl}-piperidin<'4-yImethy!)- 
cart)amoyl]-piperidine-3-carboxylic acid, Compound JJ; 

l-(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)*phenyl]'acetyl}-azepan-3-yicarbamoyl)- 
piperidine-3-carboxyIic acid, Compound JK; 
30 l*(l«{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyl}-pyrrolidin*3-ylcarbamoyl)- 
piperidine-3-carboxyiic acid, Compound JL; 

l-(l-{[3-methoxy-4-{3-(2-methylphenyl)ureido)-phenyl]-acetyl}-piperidin-4-ylcarbamoyl)- 
piperidine-3-carboxylic acid. Compound JM; 

l-[(l^{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}-piperidin-3-yimcthyI)- 
35 carbamoyl]-piperidine-3-carboxyIic acid. Compound JN; 
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l.[(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyi]-acetyl}.pyrro^^ 
carbamoyI]-piperidine-3-carboxylic acid, Compound JO; 

l-(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyI}0.methyl-aa»tidin-3. 

ylcarbainoyl)-piperidine-4-carboxylic add, Compound JP; 
5 14(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI].acetyl}-piperidin^-ylmethyl)^ 

carbamoyI]-piperidine-4-carboxylic acid, Compound JQ; 

l-(l-{[3-methoxy-4-(3-(2.methylphenyi)ureido)-phenyll-acetyI}-azepan-3-ylcarbambyI)- 
piperidine-4-carboxylic acid, Compound JR; 

l-(l-{[3-methoxy-4.(3-(2-methylphenyI)ureido)-phenyl]-acetyl}-pyrrolidin-3-yIcarbamoyl)- 

10 piperidine-4-carboxylic acid, Compound JS; 

l-(l-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyI]-acetyl}-piperidin-4-yIcarba^^ 

-piperidine-4-carboxyiic acid, Compound JT; 

l-[(l-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyl}-piperidin-3-ylmethyl)- 

carbamoyl]-piperidine-4-carboxylic add, Compound JU; 
15 l-[(l-{[3-methoxy-4-(3-(2.methyIphenyl)ureido)-phenyI].acetyl}-pyiTolid^^ 
carbamoyl]-piperidine-4-carboxylic acid, Compound JV; 

343<l-{[3-methoxy-4.(3-(2.methylphenyl)ureido)-phenyll-acetyl}-3-methyl-azetidin.3-y^ 
ureido]-pentanedioic acid. Compound JW; 

343-(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI>acetyI}-piperidin-4-ylmethy^ 

20 pentanedloic acid. Compound JX; 

3-[3-(l-{[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyl]-acetyI)-azepan-3-yI)-ureido]- 

pentanedioic acid, Compound JY; 

3-[3-(l-{[3-methoxy-4.(3-(2-methyIphenyl)urddo)-phenyI]-acetyl}-pyrroIidin-3-yl)-ureido]- 

pentanedioic acid. Compound JZ; 
25 3-[3Kl-{[3-methoxy-4.{3-(2-methylphenyI)urddo).phenyl]-acetyl}-piperidin-4-yl)-urd 

pentanedioic add. Compound KA; 

3-[3-(l-{[3.methoxy-4-(3-(2.methylpheny!)urado)-phenyl]-acetyl}-pyrrolidin-3-ylmeA^^ 
ureldo]-pentanedioic acid, Compound KB; 

{4-[3-(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyI}-3-methyl-azetidin-3-yI)- 

30 ureido]-phenyI}-acetic acid. Compound KC; 

{4-[3-(l-{[3-methoxy-4.(3-(2-methyIphenyl)ureido)-phenyI]-acetyI}-piperidin-4-yimethyl)- 

ureido]-phenyl}-acetic acid, Compound KD; 

{4-I3-(l-{[3-methoxy-4.(3-(2-methyIphenyl)ureido)-phenyI]-acetyI}-azepan.3-yl)-ureidol.phenyI}- 

acetic acid. Compound KE; 
35 {4-[3.(l.{[3-methoxy-4-(3-(2.methylphenyl)ureido)-phenyi]-acetyI}-pyrroIidin-3-yl)-urddo]- 

phenyl}-acetic acid. Compound KF; 
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{4-[3-(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-piperidin-4-yl)-ureido^ 
phenyl }-acetic acid, Compound KG; 

{4-[3-(l-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyI}-piperidin-3-ylinethyI)- 
ureido]-phenyl}-acetic acid, Compound KH; 
5 {4-[3-(l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-pyrroIidin-3-yImethyl)- 
ureido]*phenyl}-acetic acid, Compound KI; 

3-{[2-(3,4-dimethoxy-phenyl)-ethyl]-[4-({2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]- 
acetyiamino}-methyl)-piperidine-l-carbonyl]-amino}-propionic acid, Compound KJ; 
34[2-(3,4-dimethoxy-phenyI)-ethyI]-{3-{243-methoxy-4-(3-(2-methyIphenyI)urddo)-^^ 

10 acctylamino}-pyrroIidine-l-carbonyl)-amino]-propionic acid. Compound KK; 

3''[[2-(3,4-dimethoxy-phenyl)-ethyl]-(4-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]- 
acetylanuno}-piperidine-l-carbonyl)-amino]-propionic acid, Compound KL; 
3-{[2-(3,4-dimethoxy-phenyl)-ethyl]-[3-({2-[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl] 
acetylamino}-methyI)»piperidine-l-carbonyI]-amino}-propionic acid, Compound KM; 

15 3-{[2-(3,4-dimethoxy-phenyl)-ethyll-[3.({243-methoxy-4-(3-(2-methylphenyl)ureido)-phenyi]- 
acetylamino}-metfayl)-pyrroIidine-l-carbonyl]-amino}-propionic acid. Compound KN; 
3-{[4-({2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyIamino}-methyl)-piperidine-l^ 
caii>onyl]-[3-(methyl-phenyI-amino)-propyl]-amino}-propionic acid. Compound KO; 
3-{(3-{2-[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyI]-acetyIamino}-pyrroIidine-l- 

20 carbonyI)-[3-(methyl-phenyi-amino)-propyl]-amino}-propionic acid, Compound KP; 

?*{(4-{2-[3-metlioxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-piperidine-l-carbonyI)- 
[3-(methyl-phenyI-amino)-propyi]-amino}-propionic add. Compound KQ; 
3-{[3-({2-[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyl]-acetylamino}-methyl)-piperidine-l- 
carbonyI]-[3-(methyI-phenyl-amino)-propyl]-amino}«>propionic acid. Compound KR; 

25 3-{[3-({2-[3-methoxy-4-(3-(2-methyIphenyI)ureido)-phenyl]-acetyIamino}-mettyl)-pyrroiid 
carbonyI]-[3-(methyi-phenyl-amino)-propyI]-amino}-propionic acid, Compound KS; 
3-[3-(3-{2-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyiamino}-propyI)-3-methyl- 
urddo]-propionic acid. Compound KT; 

(R)-3-[3-(3-{2-[3-methoxy-4-{3-(2-methylphenyI)ureido)-phenyl]-acetyIamino}-propyI)-3-methyl- 
30 urddo]-butyric acid, Compound KU; 

{S)-3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acety!amino}-propyI)-3-methyI- 
ureldo]-butyric acid, Compound KV; 

3-[3-(2-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-cydohexyi)-ureido]- 
butyric add, Compound KW; 
35 (S)*3-[(4-{[3-methoxy-4-(3<(2-methylphenyi)ureido)-phenyi]-acetyI}-[l,4]diazepane-l-carbonyl) 
amino]-butyric acid, Compound KY; 
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(R)-34(4-{[3.methoxy.4-(3-(2-methylphenyI)ureido)-phenyl]-acetyl}-[l,41diazep 
aniino]-butyric add. Compound KZ; 

3.{3.[3-({[3.inethoxy^-(3-(2-methylphenyI)ureido)-phenyl]-acetyI}-methyl-amino)^^ 
methyl-l-[3-(2-oxo-pyrrolidin-l-yI)-propyI]-ureido}-propionic add, Compound LA; 
5 3.{3.(3.{2.[3-methoxy.4-(3.(2.methylphenyl)ureido)-phenyl].acetyIamino}.propyI)-l-I3-(^^ 

pyrrolidin-l-yl)-propyl]-ureido}-propionic add, Compound LB; 
3-{l-[3-(2.methoxy-phenoxy)-propyl]-3-[3-({[3-methoxy-4.(3-(2-methyIphenyi)ura 
acetyl}-methyl-amino)-propyl]-3-methyI-ureido}-propionic add, Compound LC; 
(l-{t3-({[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyl]-acetyI}-methyl-amino)-propyU 
10 methyl-carbamoyI}-3-oxo-piperazin-2-yl).acetic add. Compound LD; 

(l-{[3-({[3-methoxy-4.(3-(2-methylphenyl)ureldo)-phenyll-acetyl}-mcthyI-amm^^ 
methyl-carbamoyl}-4-phehyl-pipera2dn-2-yl)-acetic add, Compound LE; 
3-[(4-{[3-methoxy^.(3-(2-methylphenyI)ur€ido)-phenyl]-acetyl}-[l,41diazepane-l-carbonyi)- 

anuno]-pentanedioic add, Compound LF; 
15 3-{3-[3-({[2-methoxy-3.{3-{2-methylphenyi)urado)-phenyl]-acetyI}-methyl-anuno)-^^^ 

dioxo-3,4-dihydro-2B[-pyrimidin.l-yl}-propionic add, Compound LI; 
[S]-l-(l-{[3-methoxy-4K3-(2-methylphenyl)urado)phenyIlacetyl}azapam-^^ 
yIcarbamoyl)piperidine*4-carboxyUc add. Compound LJ; 
[R].l-{l-{[3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl]acetyl}a2apam-3- 

20 yIcarbamoyl)piperidine->4-carboxyIic add, Compound LK; 

l-(4-{[3-methoxy-4-(3-o.tolyIureido)phenyI]acetyI}-[l,4]-diazepane.l-carb^ 

carboxylic add. Compound LL; 

3-{(4.{[3-methoxy-4.(3-(2-methylphenyI)urddo)-phenyl]-acetyI}-[l,41dia2cpanea-carbon^^^ 
(methyl-phenyl-amino)-propyl]-amino}-propionic add, (Compound LM); 

25 3-{3-[3-({[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyll-acetyl}-methyl-am^ 

methyH-[3-(methyl-phenyI-amino)-propyIl-ureido}-propionic add. Compound LN; 
3-[[2-(3,4-dimethoxy-phenyI)-ethyI].(4-{[3-methoxy.4-(3.(2-methylphenyl)ure^^ 
acetyI}-[l,41diazepane-l-carbonyl)-amino]-propionic add. Compound LO; 
3-{l-[2K3,4^imethoxy.phenyl)-ethyl]-3.[3-({[3-methoxy-4-(3.(2-mcthylphenyl)ureido)-ph 

30 acetyl}-methyl-amino)-propyI]-3-methyl-ureido}-propionic add, Compound LP; 

3-[l.[2-{3,4-dlmethoxy.phenyl)-ethyl]-3K3-{2-[3.methoxy-4.(3-(2-methylphenyl)urddo).phen 
acetylamino}-propyl)-3-methyI-ureido]-propionic add. Compound LQ; 

(4-{2.[3-mcthoxy-4^3-(2-methyIphenyl)ureido)-phenyl].acetyIamino}-piperidin-l-yI)-acetic add, 
Compound LR; 

35 3-(4-{[4-(3-(2-methylphenyl)ureido)-phenyi].acetyl}-pipera2in-l-yl).propionicadd^ 
LS; 
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3-(4-{[4-(3-(2-methylphenyI)ureido)-phenyI]-acetyl}-homopiperazin-l-yl)-propionicad 
Compound LT; 

(4-{[4-(3-(2-methyiphenyl)ureido)-phenyl]-acetyl}-piperazin*l-yI)-acetic add, Compound LU; 
(4.{[4.(3-(2-methyIphenyl)ureido)-phenyl]-acetyI}-homopiperazin-l-yI)-acedc add, Compound 
5 LV; 

(3-{[4-(3-(2-methylphenyl)ureido)-phenyI]-acetyl}-homopiperazin-l-yl)-phenyIaccticadd, 
Compound LW; 

(4-{[4-(3-(2-methylphenyI)ureido)-phenyl]-acetyl}-pipera2in-l-yI)-but>^ricad Compound LX; 
(4-{[4-(3-(2-methylphenyI)urddo)>phenyI]-acetyl}-homopiperazin-l-yl)-butyric add, Compound 
10 LY; 

3-(4-{[4-(3-(2-methyIphenyI)urado)*pbenyl]-acetylaminomethyI}-piperidln-l-yl)-prop add, 
Compound LZ; 

3- (3-{[4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-pyrrolidin-l-yl)-propionicadd, 
Compound MA; 

15 3-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyi]-acetylaminomethyl}-piperidin-l-y^^ 
propionic add. Compound MB; 

(4«{[3-(3K2-methylpbenyI)urddo)-phenyI]-acetylaminometfayl}-piperidin-l-yl)-ac^^ 
Compound MC; 

(3-{[4-(3-(2-methylphenyl)urado)-phenyI]-acetylamino}-pyrrolidin-l-yI)-acetic add, Compound 
20 MD; 

[3-{[4-(3-(2-metbyIphenyi)urado)-phenyl]-acetyIamino}-propyl]-methylamino-aceticadd, 
Compound ME; 

(4-{[4-(3-(2-methylphenyl)urddo)-phenyI]-acetylaminomethyl}-piperidin-l-yl)-aceti 
Compound MF; 

25 [3-{3-[4-(3-(2-methyIphenyI)urado)-pbenyi]-propionylamino}-propyl]-methylamino-aceticadd, 
Compound MG; 

5-(4*{[3-methoxy-4-(3-o-toiyl-ureido)-phenyl]-acetyI}-[l,4]diazepan-l-yl)-3-methyl-5-oxo- 
pentanoic add, Compound LG; 

4- (4*{[3-methoxy-4-(3-o-tolyl-ureido)»phenyl]-acetyl)-[l,41diazepan-l-yl)-4-oxo-butanoic add, 
30 Compound MH; 

4-(4-{[3-methoxy-4-(3-o-tolyI-urddo)-phenyl]-acetyi}-[l,4]diazepan-l-yi)-4-oxo-3,3- 
dimethylbutanolc add, Compound MI; 

4-(4-{[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetyI}-[l,4]diazepan-l-yl)*4-oxo*3-phenylbutanoic 
add. Compound MJ; 

35 4-(4*{[3-methoxy-4-(3-o-tolyl-ureido)-pheny]]-acetyl}-[l,4]diazepan-l-yI)-4-oxo-3*methylbuUnoic 
add. Compound MK; 
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4- (4-{[3-methoxy-4.{3-o-tolyl-ureido)-phenyl]-acetyl}41,4]diazepan-l-y^ 
(carbobenzyloxy)-butanoic add, Compound ML; 

2-{4.{[3-methoxy-4.(3.o-tolyl-ureido)-phenyl]-acetyl}-[l,4]diazepan-l-carbonyl)-c^ 

carboxyiic acid. Compound MM; 
5 3-(4-{[3-methoxy-4-(3-o-toIyl-ureido)-phenyI]-acetyl}-[l,4]dia2epan-l-carbonyl)-4,7,7- 

trimethyIbicyclo[2^.11heptane-2-carboxyIic acid, Compound MN; 

5- (4-{[3-methoxy-4-(3-o-tolyl-ureido).phenyIl-acetyi}-[lj4]diarepana-yl)-5.oxo-pe^^^ 

Compound MO; ; 

5-(4-{[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetyl}.[l,4]diazepana-yI)-3-ethyl-3-^^ 

10 pentanoic acid, Compound MP; 

5-(4-{[3.methoxy-4-(3-o-toIyl-ureido)-phenyl]-acctyIK[l,4]dia2epan4-yl)-5-o^ 

dimethylpentanoic acid, Compound MQ; 

5.(4.{[3-methoxy-4-(3.o-tolyl-ureido)-phenyl]-acetyI}-[l,4]dia2epan-l-yI)-2.(i;S-dl 

dihydro-isoindol-2-yl)-5-oxo-pentanoic acid. Compound MR; 
15 5-(4-{[3-methoxy.4-(3.o4olyl-ureido).phenyIl-acetyI}-[l,4]diazepan-l-yI)-S-oxo-3- 

phenylpentanoic acid. Compound MS; 

5-(4-{[3-methoxy-4-(3-o.tolyl-urado)-phenyll-acetyl}-[l,4]diazepan4-yl)-^^^ 
oxo-pentanoic add, Compound MT; 

245<4.{[3-mcthoxy-4<3-o-toIyl-ureido).phenyl]-acetyl}.[l,4]diazepa^ 

20 add. Compound MU; 

4.(4-{3-[3-methoxy-4-(3-o-tolyl-ureido).phcnyl]-propionyl}-[l,4]diazepan-l-yl)-4^ 

add, Compound MV; 

4.(4.{3-[3.meftoxy-4-(3-o-tolyl-ureido)-phenyI]-propionyI}-[l,4]diazepan-l-yI)^^ 

dimethylbutanoic add^ Compound MW; 
25 4-(4-{3-[3-methoxy-4-(3-o-toIyI-ureido)-phenyI]-propionyI}-[l,41dia2epan-l-yl)-4-oxo-3. 

phenylbutanoic acid. Compound MX; 

4.(4-{343-mcthoxy-4-(3-o.tolyl-ureido)-phenyi]-propionyl}-[l,41diazepan-l-yl)-4-oxo-3- 
metliylbutanoic acid. Compound MY; 

4-(4-{3-[3-methoxy-4.(3-o-tolyl-urddo)-phenyl]-prop!onyl}-[l,4]diazepan-l-yl)-4-oxo-3- 

30 (carbobenzyloxy)-butanoic acid, Compound MZ; 

2- (4.{3-[3-methoxy-4-(3-o-tolyl-ureido)-phenyI]-propionyI}-[l,4]diazepan-l-carbonyl)- 

cyclohexane-carboxylic acid. Compound NA; 

3- (4-{3-[3-methoxy-4-(3-6-tolyUureido)-phenyl]-propionyI}-[l,4]diazepan-l-carbonyl)-4,7,7- 
trimethylbicyclo[2.2.1]heptane-2.carboxylic acid, Compound NB; 

35 5-(4-{3-[3-mcthoxy-4.(3-o-tolyl-ureido)-phenyl]-propionyl}-[l,4]dia2epan-l-yI)-5-oxo-pentanoic 

add. Compound NC; 
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5-(4-{3-[3-methoxy-4-(3-o-tolyl-ureido)-phenyI]-propiohyI}4l54]diazepan-l-yl)-3-m 
pentanoic acid, Compound ND; 

5-(4-{3-[3-methoxy-4-(3-o-toIyl-ureldo)-phenyll-propionyl}-[l,4]diazepan-l-yl)-3-ethy 
5-oxo-pentanoic add, Compound NE; 
5 5-(4-{343-methoxy-4-(3-o-tolyI-ureido)-phenyl]-propionyl}-[l,4]diazepan-l-yI)-2,2-dimethyl-5^ 
oxo-pentanoic acid, Compound NF; 

5-(4-{3-[3-methoxy-4-(3-o-toIyI-ureido)-phenyl]-propionyi}-tl,4]diazepan-l-yl)-2-(l,3-dioxo-l,3- 
difaydro-isoindoI-2-yl)-5-oxo-pentanoic acid, Compound NG; 

5-(4-{3-[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-propionyl}-[l,4]diazepan-l-yl)-5-oxo-3- 
10 phenylpentanoic acid. Compound NH; 

S-(4-{3-[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-propionyl}-[l,4]diazepan-l-yI)-3,3-dimethyI-5- 
oxo-pentanoic acid, Compound NI; 

2- [5-(4-{3-[3-methoxy-4-(3-o-tolyl-ureido)-phenyll-propionyl}-[l,4]diazepan-l-yl)-2-oxo-ethyl]- 
benzoic acid. Compound NJ; 

15 2-benzyIoxycarbpnylamino-3-[4-({2-[3-methoxy-4-(3-o-to!yl-ureido)-phenyI]-ace^lamino 
methyl)-piperidin-l-yI]-propionic acid, Compound NK; 

5-[4-({2-[3-methoxy-4-{3-o-tolyl-ureido)-phenyl]-acetylamino}-methyl)-piperidin-^ 
pentanoic acid, Compound NL; 

(5)-2-tert-ButoxycarbonyIamino*5-[4-({2-[3-methoxy-4-(3-o-toIyi-ureido)-pheny 
20 methyl)-piperidin*l-yl]-5-oxo-pentanoic add, Compound NM; 

(JJ)-2-tert-butoxycarbonyIanmo-5-[4-({2-[3-methoxy-4-(3K)-tolyl-ureido)-phenyl]-ac 
methyI)-piperidin-l-yI]-5-oxo<*pentanoic add, Compound NN; 

3- {3-[3-({[2-o-toIylaminobenzoxa2ol-6-yI]-acetyl}-mettiyI-amino)-propyl]-2,4-dioxo-3,4-dihydro- 
2H-pyrimidin4-yl}-propionic add; 

25 3-(4-{[3-methoxy-4-(3-(2-methyIphenyI)ureido)-phenyI]-acetylaminomethyl}-piperidin-l-yl^ 
butyric add; 

3- (4-{[3-methoxy-4-(3-(2-mcthylphenyl)ureido)-phenyI]-acetylaminomethyI}-piperidin-l-yl)-3- 
phenylpropionic acid; 

3K4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminomethyl}-piperidin-l-yI)-3- 
30 (3,4-dimethoxyphenyi)propionic add; 

2-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminomethyl}-piperidin-l-yl)- 
acetic acid; 

4- (4-{[3-methoxy-4.(3-(2-methyIphenyl)urcido)-phenyi]-acetylaminomethyl}-piperidin-l-yI)- 
butyric add; 

35 4-(4-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyI]-acetyiaminomethy!}-piperidin-l-yl)-3- 
methyibutyric acid; 
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3-(4-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyIl-acetylamino}-^^ 
acid; 

3-(4-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetylamino}-piperid^ 
acid; 

S 3-(4.{[3-methoxy-4-(3-(2-methylphenyl)ureldo)-phenyI]-acetylamino}-plperi^^ 
phenylpropionic acid; 

3-(4-{[3-methoxy-4-(3-(2-methylplienyl)ureido)-phenyl]-acetylamino}-pipe^ 
dimcthoxyphenyOpropionic acid; 

3-(3-{[3-methoxy-4-(3-(2-methylphenyl)urcido)-phenyIl-acetylaminomethyl^py™^ 

10 propionic acid; 

3- (3-{[3-methoxy-4.(3-(2-methylphenyI)ureido)-phenyI].acetyiaminomethyl}-py 

butyric acid; 

3.(3-{[3-metfioxy-4K3-(2-methylphenyI)ureido)-phenyl]-acetylaminomethyl}-pyrro^^ 

phenylpropionic acid; 
IS 3-(3.{[3-methoxy^-(3-(2-melhylphenyl)ureido)-phenyl]-acetylaminomeA^ 

(3,4-dimethoxyphenyl)propionic add; 

2- (3-{[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyl]-acetylaminometh^^ 
acetic acid; 

4- {3-{[3-methoxy-4-<3-(2-mefliyIphenyI)ureido)-phenyl]-acetylaminomethyl}-p^^ 
20 butyric acid; 

4-(3-{[3-methoxy-4-(3-(2-methylphenyl)urcido)-phenyl]-acetyIaminomethyl}^^^ 
methylbutyric acid; 

3- (3-{[3-methoxy-4.(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-pyrrolidin.l-yl)-propiom^ 
add; 

25 3-(3-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetylamino}-pyrrolidin-l-yI)-bu^ 
add; 

3-{3-{[3-methoxy-4-(3.(2-methylphenyI)ureido)-phenyI]-acetyIamino}-pyrrolidin-l-yI)-3- 
phenylpropionic add; 

3- (3-{[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyI]-acetylaniino}-pyrrolidin-l-yl)3-(3,4- 

30 dimethoxyphenyOpropionic add; 

2-(3-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetylamino}-pyrroIidin-l-yi)-acetic 

acid; 

4- (3-{[3-methoxy-4-(3-{2-methylphenyI)ureido)-phenyI]-acetylamino}-pyrroUdin-l-yl)-butyric 
acid; 

35 4.(3.{[3.methoxy.4-(3-(2-methylphenyl)ureido)-phenyl)-acetylamino}-pyrrolidin-l-yl)-3- 
methylbutyric acid; 
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3-(3-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetylaminoethyI}-pyr^ 
propionic acid; 

3-(3-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetylaminoethyI}-pyrn)li 
butyric add; 

5 3-(3-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminoethyl}-pyrrolidin-l-y^ 
phenylpropionic acid; 

3- (3-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyi]-acetylaminoethyl}-pyrroIidin-l-yI)3^ 
dimethoxypbenyl)propionic acid; 

2- (3-{[3-methoxy-4-(3-(2-methylphenyI)urddo)-phenyl]-acetyIaminoethyI}-pyrn>li 
10 add; 

4- (3-{[3-raethoxy-4-(3K2-methylphenyl)urado)-phenyl]-acetylaminoethyI}-pyiToIidin^ 
butyric add; 

4-(3-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminoethyI}-pyrrolidin-l-yI)-3- 
methylbutyric add; 

15 3-(4-{[3-metboxy-4-(3-(2-methyIphenyI)urado)-phenyI]-acetylaminoethyI}-piperidi 
propionic add; 

3- (4-{[3-methoxy<4-(3-(2-methylphenyI)ureido)-phenyl]-acetylaminoethyl}-piperidin-l-^^^ 
butyric add; 

3- (4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyIaminoethyl}-piperidin-l-yl)-3- 
20 phenylpropionic add; 

- . 3-(4-{[3-methoxy-4-(3-(2-niethylphenyl)ureido)-phenyI]-acetylaniinoethyl}-piperidin-l-yl)3-(3,4" 

dimethoxyphenyl)propionic add; 

2- (4-{[3-methoxy-4-(3-(2-methyIphenyi)ureido)-phenyl]-acetyiaminoethyI}-piperidin-l-yl}-acetic 
add; 

25 4»(4-{[3-methoxy-4-(3-(2»niethylphenyl)ureido)-phenyl]*acetyIaminoethyI}-piperidin-l-yl)* 
butyric acid; 

4- (4-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetylaminoethyl}-piperidin-l-yI)-3- 
methylbutyric add; 

3- (4-{[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyI]-acetylaminoniethyl}-azepin-l-y[)- 
30 propionic acid; 

3-(4-{[3-methoxy-4-(3-(2-niethyIphenyl)ureido)-phenyl]-acetyiaminoniethyl}-azepin-l-yl)-butyric 
add; 

3-(4-{[3-methoxy-4-(3-(2-methyiphenyI)ureido)-phenyl]-acetylaminomethyl}-azepin-l-yl)-3- 
phenylpropionic acid; 

35 3*(4-{[3-niethoxy-4-(3-(2-niethyIphenyl)urcido)-phenyl]-acetyiaminomethyI}-azepin-i-yl)3-(3,4- 
dimethoxyphenyOpropionic acid; 
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2- (4.{[3.methoxy-4-(3.(2-methylphenyl)ureido)-phenyl]-acetylaminom 
acid; 

4-(4-{[3-methoxy-4-(3<2.methylphenyI)ureido)-phenyl]-acetylaminomeft^ 
acid; 

4.(4-{[3-methoxy.4.(3-(2-methylphenyl)ureido)-phenyll-acetylaminome^^^ 

methylbutyric acid; . 
3>(3.{[3.methoxy-4.(3-(2-methyIph€nyI)ureido)-phenyIl-acetyIaminomethyU 

propionic acid; 

3.(3.{[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyll-acetyla^^^ 
acid; 

3- (3-{[3-methoxy-4-(3-(2.methylphenyl)ureido)-phenyl>acetylaminomethy^ 
phenylpropionic acid; 

3- (3-{[3-methoxy-4.(3-(2.raethyIphenyl)urddo)-phenyll-acetyIaminomc^^ 
diinethoxyphenyl)propionic add; 

2-(3-{[3.methoxy-4<3.(2.methylphenyl)urado)-phenyl]-acetyla^^^ 
add; 

4- (3.{[3.methoxy.4.(3-(2-methyIphenyl)urddo)-phenyIl-acetyIa^ 
butyric acid; 

4-(3-{[3-methoxy.4-(3-(2.methylphenyl)ureido)-phenyll-acetyI^^ 
methylbutyric add; 

2- (3-{[3.methoxy^(3.(2-methylphenyl)urddo)-phenyl]-acetylamin^ 
3.(3.{I3-methoxy^(3.(2-methylphenyl)ureido).phenyIl-acetylamino}-azepin-l-^ 

add; 

3.(3.{[3-methoxy-4-(3.(2-methylphenyl)urddo)-phenyll-acetylamino}^^^^ 

3- (3-{[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyl]-acelylaminp}.aTC^ 

phenylpropionic add; 

3-(3-{[3-methoxy-4-(3.(2.methylphenyl)ureido)-phenyl]-ace^lamino}-azepin-l-yl)-3-(3,4^ 
dimethoxyphenyOpropionic acid; 

3-(3-{[3-methoxy-4K3-(2-methylphenyl)urddo)-phenyll-acetylaminoethyl}-a2epina-^ 
add; 

3-(3-{[3-methoxy-4-(3K2-metfiylphenyl)urddo)-phenyI]-acetylaminoethyI}-azepin-l-yl)-bu 
acid; 

3-(3-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminoethyl}-a2epin.l-yl).3- 
phenyipropionic acid; 

3-(3.{[3.methoxy-4-(3.(2-methylphenyl)ureido).pheny!l.acetylaminoethyl}.azepin-l-yI)3.(3,4. 
dimethoxyphenyI)propionic acid; 
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2-(3-{[3-methoxy-4K3-(2-methylphenyl)ureido)-phenyIl-acetyIaminoethyl}-azepin-l^ 
acid; 

4.(3-{[3.methoxy-4.(3-(2-methylphenyl)ureido)-phenyl]-acetylaminoethyl}-azepin^ 
acid; 

5 4-(3-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminoethyI}-azepin-l-^^ 
methylbutyric acid; 

2- (4.{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyIamino}-azepin.l-yl)-^^^ 

3- (4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetylamino}-azepin-l^ 
add; 

10 3-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}-azepin-l-yl)-buty 
3.(4.{[3.methoxy-4-(3-(2-methylphenyl)urado)-phenyI]-acetylamino}-azepin4-yl^ 
phenyipropionic acid; 

3- (4-{[3-metiioxy-4-(3-(2-methylphenyi)ureido)-phenyl]-acetylamino}-azepin4-yl)-3-(3,^ 

dimethoxyphenyi)propionic add; 
15 3.(4-{[3-methoxy-4-(3-(2-methyiphenyl)ureido)-phenyI]-acetylamlnoethyl}-aze^ 

add; 

3.(4-{[3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyl]-acetylaminoethyl}-azepin^ 
add; 

3.(4-{[3-niethoxy-4-(3-(2-metliyIphenyl)ureid6)-phenyl]-acetylaminoethyl^^ 

20 phenyipropionic acid; 

_rr_- - 3-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyIaminoea^^ 

dimethoxyphenyOpropionic add; 

2- (4-{[3Hmethoxy-4-(3-(2-methylpIieny[)ureido)-phenyI]-acetylaminoethyl}-azepin-l-yl^ 
add; 

25 4.(4-{[3-methoxy-4-(3-(2.methylphenyl)urddo)-phenyl]-acetylaminoethyl}-azepin-l-yl)-bu 
add; 

4- (4-{[3-methoxy-4-(3-{2-methylphenyl)urado)-phenyI]-acetylaminoethyI}-azepin-l-yl)-3- 
methylbutyric acid; 

3- (4-{[3-methoxy-4-(3-(2-niethy!phenyI)ureido)-phenyl]-acetyl-(N-methyI)aniino-niethyl}- 
30 piperidin-l-yl)-propionicacid; 

3-(4-{[3-methoxy-4-(3-(2-methyIphenyl)urddo)-phenyl]-acetyl-(N-metiiyl)amino-methyl}- 
piperidin-l-yl)-butyric acid; 

3-(4-{[3-methoxy-4-(3-(2-niethylphenyl)ureido)-phenyl]-acetyl-(N-methyl)amino- 
niethyl}piperidtn-l-yl)-3-phenyIpropionic add; 
35 3-(4-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl]-acetyl-(N-methyi)amino- 
methyl}piperidin-l-yI)-3-(3,4-diniethoxyphenyl)-propionicacid; 
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2- (4-{ [3-methoxy-4-(3-(2-methy Ipheny l)ureido)-phenyl]-acetyI-(N.methyl)amm^ 
methyl}piperidin-l-yl)-acetic acid; 

4-(4-{[3-methoxy-4-(3-(2-methylphenyi)ureido)-phenyl]-acetyl-(N-mcthyl)amin^ 

methyl}piperidin-l-yl)-butyric acid; 
5 4-(4-{[3-inethoxy-4-(3.(2-methylphenyi)ureido)-phenyl]-acetyl-(N-methyI)amino- 

inethyl}piperidin-l-yi)-3-inethylbutyric acid; 

3- (4-{l-([3-methoxy-4-{3-(2-methylphenyl)urado)-phenyll-acetyIamino)ethyl}-piperidin-l 
propionic acid; 

3-(4-{l-([3-methoxy-4-(3-(2-methyIphenyi)urddo)-phenyi]-acetylamino)ethyl}-piperi 
10 butyric acid; 

3-(4-{l-([3-methoxy-4-(3-(2-inethylphenyl)ureido)-phenyl]-acetyIamino)ethyl}-piperidi 
phenylpropionic acid; 

3- (4-{l-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl].acetyIamino)ethyI}-piperidin-l-^^^ 

(3,4-diiiiethoxyphenyI)propionic add; 
15 2-(4-{l<[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyll-acetylamino)eth^^ 

acetic acid; 

4- (4-{l.([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino)ethyl}-pipcri^^^ 
butyric acid; 

4.(4-{l-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino)ethyl^pipe^^ 

20 methylbutyric acid; 

(4-{[4-methoxy-3K3-(2.methylphenyl)ureido)-phcnyl]-acetylaminomethyl}-piperidina-yl^^^ 

acid; 

(4-{[2-methoxy-3-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminomethyl}-piperidin-l-yl)-^ 
add; 

25 (4-{ [3-(3-(2-methylphenyl)ureido)-phenyll-acetylaminomethyl}-piperidin-l-yl)-acetic add; 
(4-{[3-(3-(2-methylphenyl)ureido)-phenyl]-acetyKN-methyI)aminomethyl}-piperid 

acid; 

(4-{[3-(3-(2-niethylphenyl)ureido)-phenyl]-acetylaminomethyl}-azepin-l-yl)-acetic acid; 
{3-{[3K3-(2-methylphenyl)ureido)-phenyl]-acetylaminoinethyl}-azepin-l-yl)-aceticacid; 
30 (4-{ [3-(3-(2-methy Ipheny l)ureido)-phenyl]-acetyiainlno}-a2epin-l-yl)-acetic acid; 
(3.{[3-(3-(2.methy!phenyl)ureido)-phenyl]-acetyIainino}-azepin-l-yI)-aceticacid; 
3-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetylaminoethyIainino)-propionic acid; 
3-(I3-inethoxy-4.(3-{2-methylphenyI)ureido)-phenyIl-acetylaininoethylainino)-butyric acid; 
3-([3-methoxy-4-(3-(2.methylphenyI)ureido)-phenyI]-acetylaminoethy!amino)-3-phenyIpropionic 

35 acid; 
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3- ([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetylaminoethyIamino)3-(3,4- 
dimethoxyphenyl)propionic add; 

2- ([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyIaminoethylaniino)acetic acid; 

4- ([3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyIaminoethylamino)-butyric acid; 
5 4-([3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetylaminoethylamino)-3-methyl^ 

acid; 

3- (N-methyI-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyiaininoethyl)-amino)- 
propionic acid; 

3-{N-methyl-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaininoethyI)-amino)- 
10 butyric acid; 

3-(N-methyl-([3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-acetyIaminoethyI)-amin 
phenyipropionic acid; . 

3- (N-methyl-([3-methoxy-4-(3-(2-methyiphenyI)ureido)-phenyI]-acetyIaminoethyl)-amino)3-(3,^^ 
dimethoxyphenyl)propionic acid; 

15 2-(N-methyI-([3-methoxy-4-(3-(2-methyiphenyl)ureido)-phenyl]-acetyIaininoethyl)-^ 
add; 

4- (N-methyl-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminoethyl) 
butyric acid; 

4-{N-methyl-{t3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetyIaminoethyl-am^^ 
20 methylbutyric acid; 

3-(N -benzyl-([3-methoxy-4-(3-(2-methylp tienyl)ureido)-piienyI]-acetyIaminoethyl)-amino)- , 
propionic acid; 

3-(N-(3,4-dimethoxy)benzyl-([3-methoxy-4-(3-{2-methylphenyl)ureido)-phenyl]- 
acetyIaiiiinoethyl)ainino)-propionic acid; 
25 3-(N-(3-iinidazol-l-yi)propyl([3-inethoxy-4-(3-(2-methylpiienyl)ureido)-phenyl]- 
acetylaniinoethyi)ainino)-propionic add; 

3-(N-(3-(pyrrolidin-2-one)propyI(3,4.dimethoxy)ben2yl-([3-methoxy-4-(3-(2- 
methylphenyl)ureido)-phenyl]-acetylaininoethyI)aniino)propionicadd; 
3-(N-benzyI-([3-inethoxy-4-(3-(2-inethylphenyi)ureido)-phenyl]*acetylaininopropyl)»amino)- 
30 propionic acid; 

3-(N-{3,4-dimethoxy)benzyI-([3-methoxy-4-(3-(2-niethylphenyI)ureido)- 
phenyI]acetyIaminopropyI)aniino)-propionic add; 

3-(N-(3-iniidazol-l-yl)propyl(t3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]- 
acetylaminopropyl)amino)-propionic acid; 
35 3-(N-(3-(pyrroIidin-2-one)propyI(3,4-dimethoxy)benzyI-([3-methoxy-4-{3-(2- 
niethylphenyl)ureido)-phenyl]-acetylaniinopropyl)aniino)-propionic acid; 
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3-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyla^ 
propionic acid; 

3-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyIaminomethyl}-pi 
butyric acid; 

5 3-(4-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyl]-propionylaminomethyl}-piperidin-^ 
3-phenylpropionic acid; 

3- (4-{[3-methoxy-4-{3-(2-methylphenyl)ureido)-phenyl]-propionylainmomcthyl}-pipe 
yI)3-(3,4-dimethoxyphenyI)propionic add; 

2- (4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylaiiunomethyI}-piperi 
10 acetic acid; 

4- (4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylaminomcthyl}-piperi^ 
butyric acid; 

4-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylaminomethyi}-piperidin-l-yl)- 
3«methylbutyric acid; 

15 2-(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionylamino}-piperidin-l 
add; 

3.(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-propionyIamino}-piperidin^ 
propionic add; 

3- (4-{[3-methoxy-4K3K2-mcthyiphenyI)ureido)-phenyl]-propionylamino}-piperidin-l-yI)-butyri 
20 add; 

3-(4-{[3-methoxy-4-(3-(2-niethyIphenyI)ureido)-phenyll-propionyIamino}-piperidin-l-^^^ 
phenyipropionic acid; 

3-(4-{[3-methoxy-4-(3-(2-niethylphenyl)ureido)-phenyi]-propionyIamino}-piperidin-l-yO 
dimethoxyphenyl)propionic acid; 
25 3-(N-benzyI-([3-metfaoxy-4-(3-(2-methyIphenyl)urddo)-phenyl]-propionylaminoethyl)-ami 
propionic add; 

3-(N-(3,4-dimethoxy)benzyI-([3-niethoxy-4-(3-(2.methylphenyl)urcido);phenyll- 
propionylaminoethyl)-aniino)-propionicacid; 

3-(N-(3-iniidazol-l-yl)propyI-((3-metiioxy-4-(3-(2-methylphcnyl)ureido)-phenyl]- 
30 propionylaniinoethyl)-aniino}-propionic acid; 

3-(N-(3-(pyrroIidin-2-one)propyl-(3,4-dimethoxy)ben2yi-([3-methoxy-4-(3-(2- 
niethylphenyl)ureido)-phenyl]-propionylaniinoethyl)-amino)-propionic acid; 
3-{N-benzyl-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-propionylaminopropyl)-amino)- 
propionic add; 

35 3-(N-(3,4-dimethoxy)benzyl-{[3-methoxy-4-(3-(2-methyIphenyI)ureido)-phenyl]- 
propionylylaniinopropyl)-aniino)-propionic acid; 
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3-(N-(3-imida2ol-l-yI)propyl-([3-inethoxy-4-(3-(2-inethyIphenyi)ureido)-phenyIl- 
propionylainmopropyl)*ainino)-propionic acid; 

3-(N-(3-(pyrroIidin-2-one)propyl-(3,4-diinethoxy)ben2yl-([3-methoxy-4-(3-(2- 
methylphenyl)ureido)*phenyI]-propionylaniinopropyI)-amino)-propionic acid; 
3-(N-methyl-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyI]-acetyIaminopropyl)-amino)- 
propionic acid; 

3-(N-methyl-([3-methoxy-4-(3-(2-methylphenyl)urddo)-phenyIl-acetyIaminopropyl)-ainino)- 
butyric add; 

3-(N-methyl-([3-methoxy-4-(3-(2-inethylphenyl)ureido)-phenyIl-acetyIaminopropyl)-amino)- 
phenylpropionic add; 

3- (N-methyl-([3-metfioxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminopropyl)-amin^^ 
(3,4-dimethoxyphenyl)propionic add; 

2- (N-methyI-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaininopropyl)-ainino)- 
acetic add; 

4- (N-methyl-([3-metfaoxy-4-(3-(2-methyiphenyl)ureido)-phenyl]«acetylaminopropyI)-amino)- 
butyric add; 

4-(N-methyl-([3-methoxy-4-(3-(2-methyIphenyl)urado)-phenyI]-acetylaminopropylamino)-3- 
methylbutyric acid; 

3- ([3-methoxy-4-(3-(2-methylphenyl)urado)-phenyl]-acetylaminopropyIamino)-propionic 
3-([3-methoxy-4-(3-(2-inethyIphenyl)urddo)-phenyI]-acetylaininopropyIainino)-butyric add; 
j3*([3"methoxy-4-(3-<2»methylpheny0ureido)-phenyl]-acetylaminopropylainino)-3- 
phenylpropionic acid; 

3- ([3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetylaimnopropyIamino)3^^^ 
dimethoxyphenyOpropionic acid; 

2- ([3-methoxy«4-(3-(2-methylphenyI)ureido)-phenyI]-acetylaiiiinopropylamino)-acetic acid; 

4- ([3-methoxy«4-(3-(2-methyIphenyi)ureido)-phenyI]-acetyIaminopropylamino)-butyrica 
4-([3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylaminopropylamino)-3-methyIbutyri 
add; 

and their prodrugs, and pharmaceutically acceptable salts and solvates (e.g. hydrates) of such 
compounds and their prodrugs. 

Preferred compounds of the invention include: 

3- {[(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-homopiperazin-l-yl)-carbonyl]- 
[3-(2-oxo-pyrrolidin-l-yl)-propyl]-amino}-propiomc add. Compound A; 

3-{[(4-{[3-methoxy-4-(3-(2-methyiphenyl)ureido)-phenyl]-acetyl}-homopipera2in-l-yl)-carbonyI]- 
amino}-butanoic acid, Compound BJ; 
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(R)-3-[3-(3-{2-[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyI]-acetylamino}-propy0 
ureidol-butyric acid, Compound KU; 

(S)0-[(4-{[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetyl}-[l,4]diazepane-l-carbonyl) 
aminoj-butyric acid, Compound KY; 
5 (R)-3-[(4-{[3-methoxy-4-(3-(2-methylphenyI)ureido)-phenyi]-acetyl}-[l,4]diazepane-l-carbonyI)- 
aminoj-butyric acid, Compound KZ; 

3-{3-[3-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-pheny!]-acetyl}-methyl'amino)-propyl]-3- 
methyI-l-[3-(2-oxo-pyrroIidin-l-yl)-propyl]-ureido}-propionic acid. Compound LA; 
3-{l-[3-(2-methoxy-phenoxy)-propyl]-3-[3-({[3-methoxy-4-(3-(2-methylphenyl)ureido)-pheny!]- 

10 acetyl}-methyl-amino)-propyl] -3-methyl-ureido}-propionic add. Compound LC; 

3-{l-[2<3,4-dimethoxy-phenyI)-ethyl]-3-[3-({[3-methoxy-4-(3-(2-methyIphenyl)ureido)-ph 
acetyl}-methyl-amino)-propyl]-3-methyI-ureido}-propionic add, Compound LP; 
3-{3-[3-({[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyi}-methyl-amino)-propyl]-3- 
methyl-l-[3-(methyl-phenyl-amino)-propyI]-ureido}-propionic acid. Compound LN; 

15 3-{3-[3-({[2-methoxy-3-(3-(2-methylphenyl)ureido)-phenyll-acetyl}-methyl-amino)-propyl]-2,4- 
dioxo-3,4-dihydro-2H-pyrimidin-l-yl}-propionic acid, Compound LI; 

3-{(4-{[3-methoxy-4-(3-(2-methylphenyl)urado)-phenyI]-acetyI}-[l,41diazepane-lH»rbonyl)-[3- 
(methyl-phenyi-amino)-propyl]-amino}-propionic add, (Compound LM); 
3-(4-{[3-methoxy-4-(3-(2-methyIphenyl)urado)-phenyI]-acetylaminomethyl}-piperi*^ 
20 propionic add, Compound MB; 

2.benzyloxycarbonyIamino-3-[4-({2-[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetylamino}- 
metliyi)«piperidin-l-yl]-propionic acid, Compound NK; 

S-[4-({2-[3-methoxy-4-(3-o-tolyI-ureido)-phenyI]-acetylamino}-methyl)-piperidin^ 
pentanoic add; Compound NL; 
25 and their prodrugs, and pharmaceuticaliy acceptable salts and solvates (e.g. hydrates) of such 
compounds and their prodrugs. 

The compounds of the invention exhibit useful pharmacological activity and accordingly are 
incorporated into pharmaceutical compositions and used in the treatment of patients suffering 
30 from certain medical disorders. The present invention thus provides, according to a further 

aspect, compounds of the invention and compositions containing compounds of the invention for 
use in therapy. 

Compounds within the scope of the present invention block the interaction of the iigand 
35 VCAM-1 to its integrin receptor VLA-4 (oc4pi) according to tests described in the literature and 
described in vitro and in vivo procedures hereinafter, and which tests results are believed to 
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correlate to pharmacological activity in humans and other mammals. Thus, in a further 
embodiment, the present invention provides compounds of the invention and compositions 
containing compounds of the invention for use in the treatment of a patient suffering from, or 
subject to, conditions which can be ameliorated by the administration of an inhibitor of oA^l 
S mediated cell adhesion. For example, compounds of the present invention are useful in the 
treatment of inflammatory diseases, for example joint inflammation, including arthritis, 
^rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty 
arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis. 
Additionally, the compounds are useful in the treatment of acute synovitis, autoimmune diabetes, 
10 autoimmune encephalomyelitis, collitis, atherosclerosis, peripheral vascular disease, 
cardiovascular disease, multiple sclerosis, asthma, psoriasis restenosis, myocarditis, 
inflammatory bov^el disease and melanoma cell division in metastasis. 

A special embodiment of the therapeutic methods of the present invention is the treating of 
15 asthma. 

Another special emboidiment of the therapeutic methods of the present invention is the treating 
of joint inflammation. 

20 Another special embodiment of the therapeutic methods of the present invention is the treating 
of inflammatory bowel disease. 

According to a further feature of the invention there is provided a method for the treatment of a 
human or animal patient suffering from, or subject to, conditions which can be ameliorated by 

25 the administration of an inhibitor of the interaction of the ligand VCAM-1 to its integrin 

receptor VLA-4 (a4pi), for example conditions as hereinbefore described, which comprises the 
administration to the patient of an effective amount of compound of the invention or a 
composition containing a compound of the invention. "Effective amount'* is meant to describe 
an amount of compound of the present invention effective in inhibiting the interaction of the 

30 ligand VCAM-1 to its integrin receptor VLA-4 (oc4pl), and thus producing the desired 
therapeutic effect. 

References herein to treatment should be understood to include prophylactic therapy as well as 
treatment of established conditions. 

35 
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The present invention also includes within its scope pharmaceutical compositions comprising at 
least one of the compounds of the invention in association with a pharmaceutically acceptable 
carrier or excipient 

5 Compounds of the invention may be administered by any suitable means. In practice 

compounds of ttie present invention may generally be administered parenterally, topically, 
rectally, orally or by inhalation, especially by the oral route. 

Compositions according to the invention may be prepared according to the customary methods, 

10 using one or more pharmaceutically acceptable adjuvants or exdpients. The adjuvants 

comprise, inter alia, diluents, sterile aqueous media and the various non-toxic organic solvents* 
The compositions may be presented in the form of tablets, pills, granules, powders, aqueous 
solutions or suspensions, injectable solutions, elixirs or syrups, and can contain one or more 
agents chosen from the group comprising sweeteners, flavourings, colourings, or stabilisers in 

15 order to obtain pharmaceutically acceptable preparations. Tlie choice of vehicle and the content 
of active substance in the vehicle are generally determined in accordance with the solubility and 
chemical properties of the active compound, the particular mode of administration and the 
provisions to be observed in pharmaceutical practice. For example, exdpients such as lactose, 
sodium dtrate, caldum carbonate, dicaldum phosphate and disintegrating agents such as starch, 

20 alginic adds and certain complex silicates combined with lubricants sudi as magnesium stearate, 
sodium lauryl sulphate and talc may be used for preparing tablets. To prepare a capsule, it is 
advantageous to use lactose and high molecular weight polyethylene glycols. When aqueous 
suspensions are used they can contain emulsifying agents or agents which facilitate suspension. 
Diluents such as sucrose, ethanol, polyethylene glycol, propylene glycol, glycerol and chloroform 

25 or mixtures thereof may also be used. 

For parenteral administration, emulsions, suspensions or solutions of the products according to 
the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or 
aqueous-organic solutions such as water and propylene glycol, injectable organic esters such as 

30 ethyl oleate, as well as sterile aqueous solutions of the pharmaceutically acceptable salts, are 
used. The solutions of the salts of the products according to the invention are especially useful 
for administration by Intramuscular or subcutaneous injection. The aqueous solutions, also 
comprising solutions of the salts in pure distilled water, may be used for intravenous 
administration with the proviso that their pH is suitably adjusted, that they are judiciously 

35 buffered and rendered isotonic with a sufHcient quantity of glucose or sodium chloride and that 
they are sterilised by heating, irradiation or microfiitration. 
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For topical administration, gels (water or alcohol based), creams or ointments containing 
compounds of the invention may be used. Compounds of the invention may also be incorporated 
in a gel or matrix base for application in a patch, which would allow a controlled release of 
5 compound through the transdennal barrier. 

For administration by inhalation compounds of the invention may be dissolved or suspended in a 
suitable carrier for use in a nebuliser or a suspension or solution aerosol, or may be absorbed or 
adsorbed onto a suitable solid carrier for use in a dry powder inhaler. 

10 

Solid compositions for rectal administration include suppositories formulated in accordance with 
known methods and containing at least one compound of the invention. 

The percentage of active ingredient in the compositions of the invention may be varied, it being 
15 necessary that it should constitute a proportion such that a suitable dosage shall be obtained. 
Obviously, several unit dosage forms may be administered at about the same time. The dose 
employed will be determined by the physidan, and depends upon the desired therapeutic effect, 
the route of administration and the duration of the treatment, and the condition of the patient 
In the adult, the doses are generally from about 0.001 to about 50, preferably about 0.001 to 
20 about 5, mg/kg body weight per day by inhalation, from about 0.01 to about 100, preferably 0.1 
to 70, more especially 0.5 to 10, mg/kg body weight per day by oral administration, and from 
about 0.001 to about 10, preferably 0.01 to 1, mg/kg body weight per day by intravenous 
administration. In each particular case, the doses will be determined in accordance with the 
factors distinctive to the subject to be treated, such as age, weight, general state of health and 
25 other characteristics which can influence the efficacy of the medicinal product. 

The compounds according to the invention may be administered as frequentiy as necessary in 
order to obtain the desired therapeutic e^ect. Some patients may respond rapidly to a higher or 
lower dose and may find much weaker maintenance doses adequate. For other patients, it may 
30 be necessary to have long-term treatments at the rate of 1 to 4 doses per day, in accordance with 
the physiological requirements of each particular patient Generally, the active product may be 
administered orally 1 to 4 times per day. Of course, for some patients, it will be necessary to 
prescribe not more than one or two doses per day. 



35 



Compounds of the invention may be prepared by the application or adaptation of known 
methods, by which is meant methods used heretofore or described in the literature, for example 
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those described by R.C-Larock in Comprehensive Organic Transformations, VCH publishers, 
1989. 

In the reactions described hereinafter it may be necessary to protect reactive functional groups, 
for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final 
product, to avoid their unwanted participation in the reactions. Conventional protecting groups 
may be used in accordance witfi standard practice, for examples see T.W. Green and P.G.M. 
Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 1991. 

Thus, for example, compounds of formula (I) wherein R^, R^, R^, r4 L^, and m are as 
hereinbefore defined, and Y is carboxy may be prepared by hydrolysis of esters of formula (1), 
wherein R^, R^, r3 R^, L\ and m are as hereinbefore defined, and Y is -C02R^5 (in which 

r15 is alkyl, alkenyl, aryl or arylalkyl). The hydrolysis may conveniently be carried out by 
alkaline hydrolysis usmg a base, such as an alkali metal hydroxide, litliium hydroxide, or an 
alkali metal carbonate, e.g. potassium carbonate, in the presence of an aqueous/organic solvent 
mixture, using organic solvents such as dioxan, tetrahydrofuran or mettianol, at a temperature 
from about ambient to about reflux. The hydrolysis of tfie esters may also be carried out by acid 
hydrolysis usmg an inorganic acid, such as hydrochloric add, in tfie presence of an aqueous/inert 
organic solvent mixture, using organic solvents such as dioxan or tetrahydrofuran, at a 
temperature from about 50**C to about 80°C. 

As anotiier example compounds of formula (1) wherein R^, R^, r3, r4 l1, and m are as 
hereinbefore defined, and Y is carboxy may be prepared by acid catalysed removal of the 
tert-butyl group of tert-butyl esters of formula (I), wherem r1, r2, r3, r4 and are as 
hereinbefore defined, and Y is -COiR^^ (in which rIS is ^Bu), using standard reaction 
conditions. 

As another example compounds of formula (I) wherein R^, R^ r4 l^, and m are as 
hereinbefore defined and Y is carboxy may be prepared by hydrogenation of compounds of 
formula (I) wherein R^, R^, r3, R^, L^, and m are as hereinbefore defined, and Y is 
.C02R^^ (in which R^S is benzyl), in the presence of a suitable metal catalyst, e.g. platinum or 
palladium optionally supported on an inert carrier such as carbon, preferably in a solvent such 
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as methanol or ethanol. This reaction is most suitable for compounds of formula (I) where 
and do not contain carbon-carbon multiple bonds. 

In a process A compounds of formula (I) wherein r2, r3, r4 l1, l2 and m are as hereinbrfore 
defined, Y is carboxy, and r1 represents r1^-C(=0)- [where R^^ is R^-, rS-L^-R?- or 
RS.L^-Ar^-R''^- and R^, r7, and Ar^ are as hereinbefore defined] may be prepared by 
coupling of an acid with an amine to give an amide bond using standard peptide coupling 
procedures as described hereinafter. 

As an example of process A, compounds offormula (I) wherein R^, R^, R^ and are as 
hereinbefore defined, Y is carboxy, R^ represents r1^-C(=0)- , is an ethylene linlcage and m 
is 1 may be prepared by:- 

(i) treating Wang resin with acryloyi chloride, in the presence of a tertiary amine, such 

as diisopropylethylamine, in an inert solvent, such as dichloromethane, at a 

temperature at about room tanperature, to give Resin A: 




(Wang Resin) IResin A) 

(ii) reaction of Resin A with amines of formula (II) wherein R^ is as defined 

hereinbefore, in the presence of a base, such as a tertiary organic base, for example 
diisopropylethylamine, in dimethyiformamide and at a temperature at about room 

temperature to give Resin 1 in which R^ is as defined hereinbefore: 
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(Resin A) + R* NH^ 

(II) 




(Rasln 1) 

(iii) reaction of Resin 1 with triphosgene in the presence of diisopropylethylamine in 
dimethylformamide at a temperature at about room temperature followed by 
treatment with amines of formula (HI) wherein r2 r3 and are as hereinbefore 
defined, in an inert solvent such as dichlorometfaane and at a temperature at about 
room temperature to give Resin 2 in which R^, r3,r4 and are as defined 
hereinbefore. 



(Resin 1) 




R^ N— O 

H 

(Resin 2) 



(iv) reaction of Resin 2 with an acid of formula (IV) wherein 

Rl6 

is as hereinbefore 

defined, in the presence of 0-(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyIuronium 
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hexafluorophosphate and diisopropylethylamine in dimethylformamide, at room 
temperature to give Resin 3 in which R^, R^,R^ and are as defined hereinbefore. 



(Resin 2) + R^-CO^H 
(IV) 




\ r 

O (Resin 3) 



(v) treatment of Resin 3 with trifluoroacetic add in an inert solvent such as 
dichloromethane and at a temperature at about room temperature. 

This methodology is particularly suitable for the preparation of compounds of formula 
10 (I) in which R^ and R^ represent hydrogen, or R^ and r3 represent lower alkyl, or R^ 

and R^ together represent -(CH2)n-- 

As another example of process A, compounds of formula (I) wherein R^, R^, R^, and are 
as hereinbefore defined, Y is carboxy, R^ represents R^^-CCsK))- and m is 1 may be prepared 
15 by:- 

(i) treating Wang resin with a suitably protected amino-acid of formula (y)wherein 
R^*^ is a suitable amino protecting group (such as 9-fiuorenylmethoxycarbonyl) and 
n is as hereinbefore defined, in the presence of 0-(7-a2aben20triazol-l-yl)- 
1,1,3,3-tetramethyluronium hexafluorophosphate and diisopropylethylamine in 
20 dimethylformamide, at room temperature to give Resin 4 wherein R^*^ and are 

as hereinbefore defined: 
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(V) 





(Wang Resin) 



(Resin 4) 



(u) The resulting Resin 4, wherein R^^ and iP- are as hereinbefore defined, may then 
be deprotected, for example by treating with piperidine in dimethyiformamide, at 
room temperature, to give Resin 5 wherein is as hereinbefore defined: 




(Resin S) 



10 



(iii) Resin 5 wherein is as hereinbefore defined, may then be treated with an alliyl or 
aryl-chloroformate, such as 4-nitrophenylchlorofonnate, in an inert solvent, such as 
tetrahydrofuran or dichloromethane, or a mixture of inert solvents, followed by 
reaction witii an amine of formula (III) wherein r2, r3 and are as hereinbefore 
defined, in tiie presence of trietiiylamine, in an inert solvent such as 
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dimethylformamide and at a temperature at about room temperature to give resin 
6 wherein R^, R^, and are as hereinbefore defined. 




(Resin 6) 



(iv) reaction of Resin 6 wherein R^, R^, and are as hereinbefore defined, with an 
acid of formula (IV) in which R^, r3,r4 and are as defined hereinbefore, as 
described hertinabove, to give Resin 7. 
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(V) treatment of Resin 7 with trifluoroacetic acid in an inert solvent such as 
dichloromethane and at a temperature at about room temperatui*. 

As another example of process A, compounds of formula (1) wherein r2 r3 r4 and l1 ar.as 
hereinbefore defined, Y is carboxy, r1 represents r16-C(=0)., l2 represents an alkylene linkage 
substituted by a CONH2 group and m is 1 may be prepared by:- 

treating Rink Resin, with a suitably protected amino-add of formula (VI) wherein 
Rl7 is as hereinbefore defined, Is a suitable carboxyUc add protecting group, 
sud. as tertiary butyl, and \^ represents an alkylene Imkage, to give resin 8 
wherein rI', R^^ and are as herdnbefore defined: 



(i) 




I ' 

(VI) 




OMe 



OMe 



(Risk Resin) 



(Resin 8) 



(ii) The resulting Resin 8 wherdn R^S and L? are as hereinbefore defined, may 
then be deprotected, for example by treating with piperidlne in 

dimethylformamide, at room temperature, to give Resin 9 wherein R^ and \P are 
as hereinbefore defined : 
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0H« 



(Resin 9) 



(ui) Resin 9 wherein and l7 are as liereinbefore defined, may then be treated with 
an alkyi or aryl-chloroformate, foUowed by reaction with an amine of formula (ffl) 
wherdn R^, r3 and are as hereinbefore defined, as described hereinabove, to 
give resin 10 wherein r2, r3 rI* and L^are as hereinbefore defined. 



\ NH 




OHe 



(Resin 10) 



(iv) reaction of Resin 10 wherein r2, r3, r18, l1 and L^are as hereinbefore defined, 
with an acid of formula (IV) in which R^, R^, R^ and are as defined 
hereinbefore, as described hereinabove, to give Resin 11. 
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R* 

(R«8in 11) 



(v) treatment of Resin 11 with trifluoroacetic acid in an inert solvent such as 
dichloromethane and at a temperature at about room temperature. 

As another example of process A. compounds of formula (1) wherein r2 r3 and l1 are as 

hereinbefore defined, Y is carboxy. R^ represents r16.C(=OK l2 is an ethylene linkage and m is 

zero may be prepared by:- 

(i) reaction of Resin A with diamines of fomuladlD wherein r2r3 and Ll are as 

defined hereinbefore, in the presence of a base, such as a tertUry organic base, for 
example diisopropylethylamine, in dhnethylformamide and at a temperature at 
about room temperature, to give Reshi 12 in which r2, r3 and are as defined 
hereinbefore; 
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(ii) reaction of Resin 12 in which R^, R^ and are as defined hereinbefore with an 
acid of formula (IV), wherein R^^ is as hereinbefore defined, in the presence of 
0-(7-azaben20tria2oH-yl)-l,l,3,3.tetraraethyluronium hexafluorophosphate and 

diisopropylethylamine in diniethylformamide, to give Resin 13 in which R^, r3, 
and are as defined hereinbefore; 




(Resin 13) 

(iii) treatment of Resin 13 with trinuoroacctic acid in an inert solvent such as 
dichloromcthanc and at a icmpcraturc at about room temperature. 



SUBSTITUTE SHEET (RULE 26) 
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AS another example of process A, compounds of fonnula (I), wherein r2 r3, l1 and l2 are as 
hereinbefore defined, Y Is carboxy, r1 represents r16.C(=0). and m is zero, may be prepared 

by:- . 

(i) treating Wang resin with a compound of formuh. (VII), wherein is as 

hereinbefore defined and is chloro, or preferably brt,mo. in the presence of a 
carbodllmlde, such as didlsopropylcarbodiimide, and 4^methylaminopyridfaie In 
a mixture of dimethylformamlde and tetrahydrof uran, at room temperature, at 
room temperature to give Resin 3. wherem I? and x4 are as hereinbefore defined; 





+ X* 1.— CO.H 



(VII) 



(Hasg Resin) 



(Resin 14) 



(ii) reaction of Resin 14 wherein V- and are as hereinbefore defined, with diamines 
of formula (HI) wherein r2 r3 and l1 are as hereinbefore defined In an Inert 
solvent, such as dimethylformamide, at a temperature at about room temperature, 
to give Resin 15 wherein r2 R3 Ll,and O are as hereinbefore defined; 
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(Resin 15) 



(Ul) reaction of Resin 15 wherein r2 r3 l1 and are as hereinbefore defined, with 
adds of formula (IV), >yherein r16 is as hereinbefore defined, using standard 
peptide coupling conditions as described hereinabove, to give Resin 16 wherein r2 
r3, r16, l1 and l2 are as herdnbefore defined; 





(Resin 16) 



(iv) treatment of Resin 16 with trifluoroacetic acid in an inert solvent such as 
dichloromethane and at a temperature at about room temperature. 
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As another example of process A, compounds of formula (I), wherein and are as 
hereinbefore defined, is hydrogen, is an ethylene linkage, Y is carboxy, r1 represents 
r15-C(=0)- (in which R^^ is as hereinbefore defined) and m is zero, may be prepared by:- 
(i) reaction of Resin A with amines of formula (VIII) wherein r3 and are as 

defined hereinbefore, and Ar^ is 3,4-dmiethoxyphenyl, in the presence of a base, 
such as a tertiary oi^anic base, for example diisopropylethylamine, in an inert 
solvent, such as dimethylsulphoxide and at a temperature at about room 
temperature, to give Resin 17 in which R^, and Ar^ are as defined hereinbefore; 



10 



f 

A ♦ H — N h' M=CH— Ar' 




ivxxxy 




At'— CH=II— L^-M— CH— C^--^ 



(Resin 17) 

(ii) reaction of Resin 17 wherein R^, and Ar^ are as defined hereinbefore, with 
trifluoroacetic add, in a mixture of acetonitrile and water, and at a temperature at 

15 about room temperature, to give Resin 12 wherein r3 and are as defined 

hereinbefore and R^ is hydrogen; 

(iii) reaction of Resin 12 wherein R^ and are as defined hereinbefore and R^ is 
hydrogen, with acids of formula (IV), wherein R^^ is as hereinbefore defined, using 

20 standard peptide coupling conditions as described hereinabove, to give resin 13 

wherein R^, and R^^ are as defined hereinbefore and R^ is hydrogen; 
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(iv) reaction of Resin 13 wherein R*^, and R^^ are as deOned hereinbefore and R^ is 
hydrogen, with trifluoroacetic acid as described hereinabove. 

According to a further process B compounds of the invention may be prepared by 
5 interconversion of other compounds of the invention. 

For example compounds of formula (I), wherein R^, R^, R^, R^, L^, and m are as 
hereinbefore defined and Y is a group .C(=0)-NHOH may be prepared by reaction of 
compounds of formula (I), wherein and m are as hereinbefore defined 

. 10 and Y is carboxy, with hydroxylamine using standard peptide coupling procedures such as 
treatment with a carbodiimide, for example dicydohexylcarbodiimide, in the presence of 
triethylamine, in an inert solvent such as dichloromethane or tetrahydrofuran and at a 
temperature at about room temperature. The coupling may also be carried out using 
1-hydroxybenzotriazole and H3-dimethyiaminopropyl)-3-ethylcarbodiimide in dichlorometliane 

15 at room temperature. The preparation may also be carried out using an O-protected 
hydroxylamine such as 0-(trimethylsilyl)hydroxylamine, 

0-(t-butyldimethylsilyl)-hydroxyIamine, or 0-(tetrahydropyranyl)hydroxylamine followed by 
treatment with acid. 

20 As another example of the interconversion process, compounds of formula (I) containing 

, sulphoxide linkages may be prepared by the oxidation of corresponding compounds containing 

-S- linkages. For example, the oxidation may conveniently be carried out by means of reaction 

with a peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an inert solvent, e.g. 

dichloromethane, preferably at or near room temperature, or alternatively by means of 
25 potassium hydrogen peroxomonosulphate in a medium such as aqueous methanol, buffered to 

about pH5, at temperatures between about C'C and room temperature. This latter method is 

preferred for compounds containing an acid-labile group. 

As another example of the interconversion process, compounds of formula (I) containing 
30 sulphone linkages may be prepared by the oxidation of corresponding compounds containing -S- 
or sulphoxide linkages. For example, the oxidation may conveniently be carried out by means of 
reaction with a peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an inert solvent, e.g. 
dichloromethane, preferably at or near room temperature. 
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It will be appreciated that compounds of the present invention may contain asymmetric centres. 
These asymmetric centres may independently be in either the R or S configuration. It will be 
apparent to those skilled in the art that certain compounds of the invention may also exhibit 
geometrical isomerism. It is to be understood that the present invention includes individual 
5 geometrical isomers and stereoisomers and mixtures thereof, including racemic mixtures, of 
compounds of formula (I) hereinabove. Such isomers can be separated from their mixtures, by 
the application or adaptation of known methods, for example chromatographic techniques and 
recrystallisation techniques, or they are separately prepared from the appropriate isomers of 
their intermediates. 

10 

Accordmg to a further feature of the invention, add addition salts of the compounds of this 
invention may be prepared by reaction of the free base with the appropriate acid, by the 
application or adaptation of known methods. For example, the add addition salts of the 
compounds of this invention may be prepared dther by dissolving the free base in water or 
15 aqueous alcohol solution or other suitable solvents containing the appropriate acid and isolating 
the salt by evaporating the solution, or by reacting the free base and add in an oi^anic solvent, 
in which case the salt separates directly or can be obtamed by concentration of the solution. 

The acid addition salts of the compounds of this invention can be r^enerated from the salts by 
20 the application or adaptation of known methods. For example, parent compounds of the 
- invention can be regenerated from their add addition salts by treatment with an alkali, e.g. 

aqueous sodium bicarbonate solution or aqueous ammonia solution. 

Compounds of this invention can be regenerated from ttieir base addition salts by the application 
25 or adaptation of known methods. For example, parent compounds of the invention can be 
regenerated from thdr base addition salts by treatment with an add, e.g. hydrochloric acid. 

Compounds of the present invention may be conveniently prepared, or formed during the 
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present 
30 invention may be conveniently prepared by recrystallisation from an aqueous/organic solvent 
mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol. 

According to a further feature of the invention, base addition salts of the compounds of this 
invention may be prepared by reaction of the free add with the appropriate base, by the 
35 application or adaptation of known methods. For example, the base addition salts of the 
compounds of this invention may be prepared either by dissolving the free acid in water or 
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aqueous alcohol solution or other suitable solvents containing the appropriate base and isolating 
the salt by evaporating the solution, or by reacting the free acid and base in an organic solvent, 
in VKhich case the salt separates directly or can be obtained by concentration of the solution. 

5 The starting materials and intermediates may be prepared by the application or adaptation of 
known methods, for example methods as described in the Reference Examples or their obvious 
chemical equivalents. 

Esters of formula (I), wherein R^, R^, R^, R"*, and are as hereinbefore defined, Y is a 
10 -C02R^^ group (in which R^^ is as hereinbefore defined) and m is 1 may be prepared by 

standard reactions, such as acylation, alkylation or sulphonylation, from compounds of formula 
(1):- . 

HN(R2).LlrN(R3).C(=0)-N(R4).L2-C02Rl5 (1) 

15 

wherdn R^, R^, R^, r15^ and are as hereinbefore defined. For example esters of formula 
(I) where r1 represents R^-L^- (in which R^ is as hereinbefore defined and is a -C(=0)- 
linkage) may be prepared using r5-C(=0)-CI (in which R^ is as hereinbefore defined) as the 
acylating agent As another example esters of formula (I) where R^ represents R^-L^- (in which 
20 R^ is as hereinbefore defined and is a direct bond) may be prepared using R^-X"^ (in which 
r5 is as hereinbefore defined and is a halogen atom) as the alkylating agent As another 
example esters of formula (I) where R^ represents R^-L^- (in which R^ is as hereinbefore 
defined and is a -SO2- linkage) may be prepared using rS^02CI (in which R^ is as 
hereinbefore defined) as the sulphonylating agent 

25 

Compounds of formula (1), wherein 

r2 r3 r4 r15 l1 and are as hereinbefore defined, 
may be prepared by reaction of compounds of formula (2):- 

HN(r4)-L2.C02R1S (2) 

30 



wherein R^, R^^ and are as hereinbefore defined, with amines of formula (III), wherein R^, 
R-' and are as hereinbefore defined, in the presence of triphosgene as described hereinbefore. 
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Estcrs of formula (I), wherein R^, R^, r3, and are as hereinbefore defined, Y is a 
-C02R^^ group (in which R^^ ^ as hereinbefore defined ) and m is zero, may be prepared by 
reaction of compounds of formula (3):- 




wherein R^, R^, R'' and are as hereinbefore defined with compounds of formula (4):- 

x5-l2.C02R1S (4) 



wherein R^S and are as hereinbefore defined and is a leaving group such as an alkyi or 
aryl sulphonate (for example methanesulphonate or 4-methylphenylsulphonate), or a halogen 
atom. 

Compounds of formula (3), wherein r1, R^, R' and are as hereinbefore defined, may be 
prepared by standard reactions, such as acylation, peptide coupling, reductive amination, 
alkylation and sulphonylation, from diamines of formula (III), wherein r2, r3 and are as 
defined hereinbefore. For example compounds of formula (3) where R^ represents R^* -C(=0)- 
may be prepared using compounds of formula (5):- 

r16.C(=0).X<> (5) 

wherein R^^ is as hereinbefore defined and X^ is bromo or chloro, as the acylating agent 
Compounds of formula (1) where r1 represents R^^ -C{=0)- may be also be prepared by peptide 
coupling of diamines of formula (III) with compounds of formula (5) where X^ is hydroxy. As 
another example compounds of formula (3), where r1 represents R^-L^-Ar^-L^-R*- (in which 
r5, L^, l4 and Ar^ are as hereinbefore defined and R* is for example methylene), may be 
prepared by a reductive amination reaction of the diamine (III) with the aldehyde 
RS-L^-Ar^-L^-CHO. As another example compounds of formula (3), where R^ contains a 
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linkage, may be prepared using R^-X^ (in which contains a -R^- linkage and is a halogen 
atom) as the alkylating agent As another example compounds of formula (3), where R^ 
represents r5.l3., r5-l4-R7.l5., rS^L^^AtW' or RS-L^-Arl-R^-L^. (in which r5 r7 l4 
and Ar^ are as hereinbefore defined and or is a -SO2- linkage), may be prepared using 
5 R5-S02CI, r5-l4.r7.S02CI, R5.L'*-Arl-S02CI or RS-L^-Ar^R^. SO2CI respectively as the 
sulphonylating agent 

Esters of formula (I), wherein R^, R^, R^, R^, and l2 are as hereinbefore defmed, Y is a 
-C02R^^ group and m is zero, may also be prepared by standard acylation, peptide coupling, 
10 reductive amination, alkylation and sulphonylation reactions, from compounds of formula (6):- 




wherein R^, R-^, R^^, and are as hereinbefore defmed. For example esters of formula (I) 
15 where R^ represents r1^-C(=0)- may be prepared using compounds of formula (5) wherein R^^ 
is as hereinbefore denned and is bromo or chloro, as the acylating agent As another example 
esters of formula (I) where R^ represents r16.c(=0). may be also be prepared by peptide 
coupling using compounds of formula (5) where X^ is hydroxy. As another example esters of 
formula (I) where R^ contains a -R^* linkage, may be prepared using r1-X4 (in which r1 
20 contains a -R^- linkage and X^ is a halogen atom) as the alkylating agent As another example 
esters of formula (I), where R* represents R^-L^-, rS-L^.rT-L^., R^-L^-Arl-L^- or 
R^-L^-Arl-R^-L^- (in which R^, r7, l"^ and Ar^ are as hereinbefore defined and l3 or is a 
.SO2- linkage), may be prepared using r5-S02C1, r5.l4.r7-S02C1, R5-L4.Arl-Sp2Cl or 
RS-L4-Arl-R*'-S02Cl respectively as the sulphonylating agent 

25 

Compounds of formula (6) wherein R^, R-^, R^^, and are as hereinbefore defined, may be 
prepared by reaction of diamines of formula (III), wherein R^, and are as hereinbefore 
defined, with compounds of formula (4), wherein r15 l2 and are as hereinbefore defined. 
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Intermediates of formulae (1), (6), (Resin 1), (Resin 2), (Resin 3), (Resin 4), (Resin 5), (Resin 6), 

(Resin 7), (Resin 8), (Resin 9), (Resin 10), (Resin 11), (Resin 12), (Resin 13), (Resin 14), (Resin 
IS), (Resin 16) and (Resin 17) are novel compounds and, as such, they and their processes 
described herdn for their preparation constitute further features of flie present invention. 

5 

The present invention is further Exemplified but not limited by the following illustrative 
Examples and Reference Examples. 

Mass spectra were recorded using total loop electrospray technique[MS(ES)]. 

10 Mass spectra [MS(ES)] for compounds A to DB were determined using a Micromass Platform 11 
mass spectrometer fitted with an Electrospray source and an HPllOO liquid chromatograph (5 
micron Hypersil Elite CIS HPLC column operated under gradient elution conditions with a 
mixture of acetonitrile and water plus 0.1% trifluoroacetic acid as the mobile phase [0-3 minutes 
20% acetonitrile; 3-15 minutes ramp up to 80% acetonitrile; 15 minutes to end of run 80% 

15 acetonitrile, flow rate 0 Jml/mmute and usmg evaporative light scattering (ELS) for detection]. 
Mass spectra [MS(ES)] for Compounds KT to LQ were detenmned using a Finnigan TSQ700 
mass spectrometer, Hypersil Elite C18 5micron column (4.6mm i.d. x 150mm) operated under 
gradient elution conditions (0-2 minutes 95:5, A:B then 2-12min 95:5 to 5:95% A:B, solvent A is 
a mixture of water 0.1%trifluoroacetic add and solvent B is a mixture of acetonitrile and 

20 0.1%trifluoroacetic acid) and using Uy detection at 220nm. „ _ , 

Mass spectra [MS(ES)] for Compounds DC to EZ, FA to JH, LG and MH to NJ were determmed 
using inline ELS and Diode Array detection, a Phenomenex Luna 3|X C18 (2) 30x4.6mm column 
and gradient elution with a flow rate of 2ml/minute and mixtures of (A) 0.1 % trifluoroacetic 
add in water and (B) 0.1% trifluoroacetic acid in acetonitrile, v/v (0 minutes, 95:5, A:B; 0.5 

25 minutes, 95;5, A:B; 4.5 minutes, 5:95, A:B; 5.0 minutes, 95:5, A:B; SS minutes, 95:5). 

Mass spectra [MS(ES)] for Compounds LJ, LK and LL were determined using by ESI-LC-MS 
using gradient dution conditions: 0.00 minutes, 9:1, A:B; 9.50 minutes 5:95. A:B; 14.5 minutes 
5:95, A:B; 19 J5 minutes 9:1, A:B; 21.5 minutes 9:1, A:B (where A is 0.01% ammonium acetate 
and water and B is 0.01% ammonium acetate and methanol). 

30 

High Pressure Liquid Chromatography (HPLC) conditions for determination of retention times 
(Rj) using an Elite C-18, 5micron column (4.6mm i.d. x 150mm) and ELS detector were:- (i) for 
compounds A to DB, solvent acetonitrile/water gradient (both buffered with 0.5 % 
trifluoroacetic acid): 20% acetonitrile for 3 minutes; than ramp up to 80% over the next 12 
35 minutes; maintain at 80% acetonitrile for 3 minutes; then ramp back to 20% acetonitrile over 
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0^ minutes (total run time 20 minutes); (ii) for compounds KT to LQ, Method A: 0-2 minutes 
90:10, A:B then 2-22mins 90:10 to 90:10, A:B, Method B: 0-1 minutes 90:10, A:B then l-13mins 
90:10 to 90:10, A:B, Method C: 0-2 minutes 70:30, A:B then 2-12minutes 70:30 to 40:60, A:B 
(where solvent A=water and 0.05% trifluoroacetic acid ; solvent B=Acetonitrile and 0.05% 
5 trifluoroacetic add). 

Preparative HPLC conditions for compounds KT, KW, LA, LD and LF were:- Hypersil Elite 
C18 5micron column (25mm i.d. x 100mm) operated under gradient elution conditions Method 
D: 0-3 minutes 70:30, A:B then 3-26minutes 70:30 to 30:70, A:B (where solvent A=water and 
10 0.05% trifluoroacetic acid ; solvent B=Acetonitrile and 0.05% trifluoroacetic acid). 

EXAMPLE 1 

Compounds A. B to BI and LM to LQ. 

Step 1. A suspension of Wang resin (15g , Advanced ChemTech) in dichloromethane (200ml) 
15 was treated viith diisopropylethylamine {9ml) then vnth acryloyi chloride (4.5ml). The mixture 
was kept at ambient temperature for 3 hours with occasional agitation. The resin was filtered 
and then washed three times with 50ml portions each of dichloromethane, tetrahydrofuran, 
dimethylformamide, tetrahydrof uran and dichloromethane, and then dried under vacuum. 

20 Step 2. The acrylate-loaded Wang resin from Step 1 (l.Og, 0.83mmol/g loading) was swelled with 

dimeUiylformamide (15ml) and then treated with l-(3-aminopropyl)-2-pyrrolidinone (1.2ml). 

The mixture was shaken gently for 18 hours. The resin was drained and then washed three times 
with dimethylformamide, three times with tetrahydrofuran three times with dichloromethane 
then sucked dry. 

25 

Step 3. The resin from Step 2 was swelled in dichloromethane (20ml), then treated with 
diisopropylethylamine (1.44ml) and treated with triphosgene (0.74g). There was a slight 
exotherm and some evolution of gas. The mixture was gently agitated for 2 hours, then washed 
four times with dichloromethane and then sucked dry. A solution of homopiperazine (0.83g) and 
30 pyridine (0.67ml) in dichloromethane (15ml) was added to the resin and the mixture was gently 
agitated for 2 hours. The resin was then drained, washed thoroughly with five portions of 
dichloromethane and then dried under vacuum. 

Step 4. The resin from Step 3 was treated with a solution of 3-methoxy-4-[3-(2- 
35 methylphenyi)ureido]phenylacetic acid (0.52g, prepared as described in Example 52B of 

International Patent Application Publication No. WO 96/22966), 0-(7-a2aben2otriazol-l-yl)- 
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143,3-tetramethyluronium hexafluorophosphate (0.63g) and diisopropylethylamine (0.87ml) in 
dimethylformamide (20inl). After standing at room temperature for 18 hours the mixture was 
drained and the resin was washed three times with dimethylformamide, then three times with 
tetrahydrofuran, then three times with dichloromethane and then dried under vacuum. 

5 

Step 5. The resin from Step 4 was treated with a mixture of trifluoroacetic acid and 
dichloromethane (ISml , 1:1, v/v). After 1 hour, the resin was drained and then washed twice 
with a mixture of trifluoracetic acid and dichloromethane (5ml, 1:1, v/v). The combined filtrate 
and washings was evaporated to dryness. The residue was triturated with diethyl ether to give 
10 3-fr(4-(r3-methoxv-4-(2-methvlphenvl»reidoVohen vll-acetvn«homoDioerarin-l>vlVcarbonvll-r3' 
f2-oxo-Pvrrolidin-l-vl)-proDvn-aminol-Dropionicacid {039g, Compound A) as a yeDow 
amorphous solid. MS: (M-H)-635. HPLC:Rt=11-45 minutes (gradient elution using a mixture 

of acetonitrile and water, 1:4 to 4: 1, v/v). 

15 By proceeding in a similar manner to Example 1, but using the appropriately substituted amines 
in step 2, there were prepared Compounds B to AG depicted in Table 1. 



TABLE 1 




Compound 
number 


r4 


MOLECULAR 
FORMULA 


HPLC 

Rt 

(minutes) 


MSOES) 
MH+ 


MS(ES) 
MH- 


Compound B 


£t 


C37H48N606 


13 


673 


671 
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Compound C 


Me 


C36H46N606 


12 


659 


657 


Compound D 




C35H41N508 


10^ 






Compound F 


r~\ 


C32H44N607 


10.9 


625 


624 


Compound G 


-(CHj)— HHCOCH, 


C30H40N6O7 




597 


595 


Compound H 


.(CH,)— 


C33H46N606 


11.5 


623 


621 


Compound I 




C32H38N606 


12 


629 


627 


Compound J 




C32H38N606 


10.6 


603 


601 


Compound K 




C33H39N506 


13.9 


602 


600 


Compound L 


-CH^ ^ ^ 

Br 


C34H40BrN5O7 


14.9 


724/726 


725/722 


Compound M 


CI 


C33H38CIN506 


14.4 


636 


634 


Compound N 




C33H45N506 


15 


608 


607 


Compound 0 


-(CHj)— MMo, 


C31H44N606 


10.5 


597 




Compound P 


-<CH,), NMO, 


C30H42N6O6 


10.6 




581 
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Compound Q 


-CH^ — CMe, 


C31H43N506 


13.9 


582 


580 


Compound R 


HBOi OMe 


C35H43N508 


10.7 


662 


660 


Compound S 


Mod. OMo 


C36H45N508 


15 


676 


674 


Compound T 


OMe 
OMe 


C36H45N508 


143 


676 




Compound U 


-(CH,)£ — HEtj 


C32H46N606 


113 


611 




Compound V 


-CH.-<J| 


C31H37N507 


11 




624 


Compound W 


-CH^ ^ ^— OMa 


C34H41N507 


11 






Compound X 




C34H39N508 


11 







Compound Y 




C34H41N506 


14.3 


616 


614 


Compound Z 


-CHj — ^ — OMe 


C3SH43N508 


11 




660 


Compound AA 


Me 


C33H46N606 


10.7 


623 




Compound AB 


-(CH,)— 


C32H44N606 


11 


609 


608 



wo 99/54321 



-77- 



PCT/GB99/01230 



Compound AC 


-(CH,),— M^^ ^ 


C35H50N6O6 


11.5 


651 




Compound AD 




C33H46N607 


10.6 


639 




Compound AE 


-(CB,),— 


C32H41N706 


10.2 


620 


618 


Compound AF 


- (CH, ) p-M,^ ^— Me 


C34H49N706 


9.4 


652 




Compound AG 




C35H43N506 


14.9 


630 


629 



By proceeding in a similar manner fx> Example 1, but using the appropriately substituted amines 
in step 2, and 1,2-diaminocydohexane in step 3 there were prepared Compounds AH' to HI 
depicted in Table 2. 



Me 



TABLE 2 




OMe 



Compound 
number 


r4 


MOLECULAR 
FORMULA 


HPLC 
(minutes) 


MS(ES) 
MH+ 


MS(ES) 
MH- 


Compound AH 




C38H50N6O6 


14.2 


687 


685 
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Compound AI 


He 


C37H48N606 


13 


673 


671 


Compound AJ 




C34H46N607 


122 


651 


649 


Compound AK 




C33H46N607 


122 


639 


637 


Compound AL 


-(CH,)j— NHCOCH, 


C31H42N607 




611 


609 


Compound AM 




C34H48N606 


12J9 


637 


635 


Compound AN 




C33H40N6O6 


IZj6 




657 


Compound AO 




C33H40N6O6 


113 


617 


615 


Compound AP 




C34H41N506 


14S 


616 


614 


Compound AQ 


-CHj ^ y — OMe 


C35H42BrN507 


15S 


738/740 


736^39 


Compound AR 


CI 


C34H40aN5O6 


15 


650 


648 


Compound AS 




C34H47N506 


15^ 


622 


620 


Compound AT 


-CHj — CHe, 


C32H45N506 


14.6 


596 


594 



wo 99/54321 



PCT/GB99/01230 



-79-. 



Compound AU 


MeO. OMe 


C36H45N508 


143 


676 


674 


Compound AV 


MeOv OMo 


C37H47NS08 


14.9 


690 


688 


Compound AW 


OMe 
OMe 


C37H47NS08 


14.9 


690 


688 


Compound AX 


-c-hQi 


C32H39N507 


11.9 




638 


Compound AY 


MeOv 


C35H43N507 


14.6 


646 


645 


Compound AZ 


_CH- ^ OMe 


C35H43N507 


11.9 




644 


Compound BA 




C35H41N508 


11.9 






Compound BB 




C3SH43N506 


14.9 


630 


628 


Compound BC 


-CH,— ^^)— CF3 


C35H40F3N5O6 


15.8 


684 


682 


Compound BD 


OMe 

-CH£— ^ — OMe 


C36H45N508 


11.9 






Compound BE 


Me 

N 

a 


C34H48N606 


11-7 


637 




Compound BF 


-(CH,)— 


C33H46N606 


12.3 


623 
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Compound BG 




C36H52N606 


11.7 


665 


664 


Compound BH 




C36H45N506 


15.4 


644 


642 


Compound HI 


-(Ca,),— <^"^y-WMe, 


C36H46N606 


11.9 




657 



By proceeding in a similar manner to Example 1(a) above but uang N-(3-aminopropyl)-N- 
methylaniline instead of l-(3-aminopropyl)-2-pyrrolidinone fliere was prepared 3-{(4-{r3- 
methoxv-4-(3-o-tQlvl-ureido^-nhenYl1-acetvU-ri.41dia zenane-l-carbonYl)-r3-(methvl-phenYl- 
aminoVDroDvn-AminoUDroDionicacid (Compound LM). HPLC(Method B): Rt=10.4 minutes. 

MS(ES) : 657[(M-H)-1. 





9 ' 


Compound LM 


ai'tiu^v 



By proceeding in a similar manner to Example 1(a) above but using N,N'-dimethyH^- 
propanediamine instead of homopiperazine and 3-(methyl-phenyl-amino)-propylamlne instead 
of l-(3-aminopropyl)-2-pyrrolidinone there was prepared 3-(3-r3-((r3-methoxv4-(3-o-tolYl- 
ureidoVohenvn-acetvH-methvl-amino)-proDvn-3-meth vl-l-r3-fmethvl.Dhenvl-amino)-propvU- 

■ireidol-proDionicacid (Compound LN). HPLC(Method B): Rx=10.2 minutes. MS(ES) : 
659[(M-H)-]. 
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-Si- 



Compound LN 



CH3 

6V 



.CH, 




-COOH 



By proceeding in a similar manner to Example 1(a) above but using 2-(3,4-dimethoxy-phenyI)- 
ethylamine instead of l-(3-aminopropyl)-2-pyrrolidinone there was prepared 3-rf2-f3,4- 
dimethoxv-phenvlVetfivl1-(4-fr3-methoxv-4-(3-o-tolvl-ureido)-phenvll-acetYU-ri.41diazepane»l'' 
carbonvD-aminol-propionic acid (Compound LO). HPLC(Meihod B): Rx=10.8 minutes. 

MS(ES) : 674[(M.H)-]. 



Compound LO 





O-CH, 



ChC' 



By proceeding in a similar manner to Example 1(a) above but N,N'-dimethyI-l,3- 
10 propanediamine instead of l-(3-aminopropyI)-2-pyrrolidinone there was prepared 3-(l-r2-(3,4- 
Dimethoxv-phenvl)-ethvn-3-r3-((f3-methoxv«4«(3-o-tolvl-ureido)-phenvl1-acetvl)-methvl-amino)» 
propvn-3-methvl-ureidot-propionic acid (Compound LP). HPLC(Method B): Rx=10,8 minutes. 

MS(ES) : 676[(M-H)-]. 



Compound LP 



^CH, 

CH, O ' 

H H I 





COOH 
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By proceeding in a similar manner to Example 1(a) above but using 3,4-dimethoxy-3.(N-methyl- 
3.aminopropylimino)benzene (Reference Example 1) instead of l.(3-aminopropyl)-2- 
pyrrolidinone (the resulting imine was then deprotected as described in Example 8 Step 4) and 
N-methyl-l,3-propanediaraine instead of homopiperazine there was prepared 3-fl-f2-(3,4- 
dimethoxvDhenvn.ethvn.3.(3-<2-r3.methoxv- 4 .r3-o.toivl-ureido>-phenvn-acetYlamino}-propYl)- 
a-methvl-nreidol-proDionic acid (Compound LQ). HPLC(Method B): Rj=lS2 minutes. MS(ES) 

: 6fi2[(M-H)-]. 



Compounds B.T to DB 

(a) Step 1. Wang resin (Advanced ChemTech, lOg) was placed in a flask and treated with a 
solution of 3-(9-fluorenylmethoxycarbonyl)butanoic acid (9.75g) in dimethylformamide (200ml) 
^en with pyridine (4.52ml) and then with 2,6-dichlorobenzoyl chloride (4 Jml). The flask was 
shaken gently at ambient temperature for 18 hours then the resin was filtered and then washed 
tiirec times with 50ml portions each of dimethylformamide, tetrahydrofuran, dichloromethane 
and diethyl ether, and then dried linder vacuum. 

Step 2. The resin from Step 1 (900mg, 0.79mmol/g loading) was placed in a flask and treated 
with 20% piperidine in dimethylformamide (20ml). The mixture was shaken for 2 minutes and 
drained. This process was repeated twice and then the resin was washed three times with 20ml 
portions of dimethylformamide, tetrahydrofuran and then a mixture of dichloromethane and- 
tetrahydrofuran (1:1 v/v). 

Step 3. The resin from Step 2 was swelled in a mixture of dichloromethane and tetrahydrofuran 
(20ml, 1:1, v/v) and then treated successively with diisopropylethylamine (1.23ml) and then 
4-nitrophenylchloroformate. The mixture was gently agitated for 1 hour, then washed four 
times with a mixture of dichloromethane and tetrahydrofuran (1:1, v/v) and then sucked dry. A 



Compound LQ 




O 



EXAMPLE 2 
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solution of homopiperazine (0.71g) and triethylamine (0.67ml) in dimethylformamide (20ral) was 
added to the resin. After gently agitating the mixture for 1 hour the resin was drained and then 
washed three times with 20ml portions of dimethylformamide, tetrahydrofuran, a mixture of 
dichloromethane and tetrahydrofuran (1:1, v/v) and then dichloromethane, then dried under 
5 vacuum. 

Step 4. The resin from Step 3 was treated with a solution of 3-methoxy-4-[3-(2- 
methylphenyl)ureido]phenyiacetic acid (1.24g, prepared as described in Example 52B of 
International Patent Application Publication No. WO 96/22966), 0-(7-azabenzotriazol-l-yl)- 
10 1,1,3,3-tetramethyluronium hexafluorophosphate (1.19g) and diisopropylethylamine (1.65ml) in 
dimethylformamide (10ml). After gentle agitation for 3.5 hours the resin was drained, then 
washed three times with dimethylformamide, methanol, tetrahydrofuran and ttien 
dichloromethane, and then dried under vacuum. 

15 Step 5. The resin from Step 4 was treated with a mixture of trifluoroacetic acid and 

dichloromethane (15ml, 1:1, v/v) and allowed to stand for 1 hour with occasional agitation. The 
resin was drained, washed twice with a mixture of trifluoracetic acid and dichloromethane (5ml, 
1:1, v/v) and the combined filtrates evaporated to dryness. The residue was triturated with 
diethyl ether to give 3-frf4-ff3-methoxv-4-f2-methvlphenvlureido)-phenvn-acetvl}- 

20 homopiperazin-l>vl)-carbonvl1-amino>-butanoic acid (Compound B J) as a light brown solid 

(0.25g), m.p. >250'*C with decomposition. MS: MH+496. 

(b) By proceeding in a similar manner to Example 2(a) but using the appropriate protected 
amino-acid in step 1, the appropriate amine in step 3 and the appropriate acid is step 4, there 

25 was prepared Compounds BK to CR in Table 3. 

(c) By proceeding in a similar manner to Example 2(a) but using Rink amide resin and 
N-a-(9-nuorenylmethoxycarbonyl)-aspartic add a-t-butyl ester in step 1, there was prepared 
3-aminocarbonyI-3-{[(4-{[4-(2-methylphenylureido)-phenyl]-acetyl}-homopipera2in-l-yl)- 

30 carbonyl]-amino}-propanoic acid, Compound CS. 

(d) By proceeding in a similar manner to Example 2(a) but using the appropriate amine in 
step 3 and the appropriate acid is step 4, there was prepared Compounds CT to DB in Table 4. 
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EXAMPLE3 

Compounds DC to EZ 

5 Step 1. (a) A suspension of Wang resin (15g , Advanced ChemTech) in dichloromethane (200ml) 
was treated with diisopropylethylamine (9ml) then with acryioyi chloride (4.5ml) and then kept 
at ambient temperature for 3 hours with occasional agitation. The mixture was filtered, then 
washed three times with 50ml portions each of dichloromethane, tetrahydrofuran, 
dimethylformamide, tetrahydrof uran and dichloromethane, and then dried under vacuum to 
10 give acrylate-loaded Wang resin. 

(b) Replacing the acryioyi chloride with methacryloyl chloride gave methacrylate-loaded 
Wang resin. 

IS (c) Replacing the acryioyi chloride with crotonyl chloride gave and crotonate-loaded 

Wang resin. 

Step 2, The resins from Step 1(a) j (b) and (c) were treatied with mediylamine (8M solution in 
ethanol), or the appropriately substituted amine, in a similar manner to that described in 
20 Example 1 Step 2. 

Step 3. The resins from Step 2 immediately above were treated in a similar manner to that 
described in Example 1 Step 3 but using (i) a solution of phosgene in toluene (1.93M) to replace 
the triphosgene, (ii) diisopropylethylamine to replace the pyridine and (iii) homopiperazine or 
25 the appropriate diamine. 

Step 4. The resins from Step 3 immediately above were treated in a similar manner to that 
described in Example 1 Step 4 using 3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetic acid 
or 3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetic acid. 

30 

Step 5. The resins from Step 4 immediately above were treated in a similar manner to that 
described in Example 1 Step 5, but using a mixture of trifluoroacetic acid, dichloromethane and 
water (70:25:5, v/v/v), to give Compounds DC to EZ depicted in Table 5. 
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EXAMPLE4 

COMPOUNDS FA TO IB 

Step 1. A stirred suspension of Wang resin (19.7g , LOm^moiyg) in dichloromethane (200ml), 
under a nitrogen atmosphere, was treated with a solution of triphenylphosphine dibromide (25g) 
in dichloromethane (200mL). After stirring for 16hours the reaction mixture was filtered and the 
modified resin was washed four times with dichloromethane, then with diethyl ether and then 
dried in vacuo. 

Step2. (a) The resui (20g) from step 1 was swelled in dunethylformamide (140mL) then treated 
successively with cesium iodide (4.7g), 3-(9-fluorenylmethoxycarbonylamino)propanoic add 
(8,4g) and diisopropylethylamine (4.7mL). The mixture was shaken for 24hours then filtered. 
The resin was washed three times with dimethylformamide, then with tetrahydrofuran, then 
with four alternating washes of dichloromethane and methanol, then twice with diethyl ether 
and then dried at 4S*'C in vacuo to give Wang resin loaded with a 
3-(9-nuorenylmethoxycarbonylamino)propanoyl group, (0.67m jnoIVg). 

(b) By proceeding in a similar manner but using 3-(9-fluorenyimethoxycarbonyIamino)-2- 
methylpropanoic add fliere was prepared Wang resin loaded with a 3-(9- 
fluorenylmethoxycarbonylamino)-2-methylpropanoyl group. 

(c) By proceeding in a similar manner but using N-a-(9-fluorenytaiethoxycarbonyl)-L- 
asparagine there was prepared Wang resin loaded with a N-a-(9-fluorenylmethoxycarbonyl)-L- 
asparaginyl group. 

(d) By proceeding in a sunilar manner but using N-a-(9-fluorenylmcthoxycarbonyl).L- 
aspartic acid there was prepared Wang resin loaded with a N-a-(9-fluorenylmethoxycarbonyl)- 
L-aspartyl group. 

(e) By proceeding in a similar manner but using p-tert-butyl ester, S-3-(9- 
fluorenybnethoxycarbonylamino)-butanoic acid there was prepared Wang resin loaded with a p- 
tert-butyl ester, S-3-(9-fluorenyImethoxy-carbonylamino)butanoyl group* 
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CO By proceeding in a similar manner but using R-3-(9- 

nuorenylmethoxycarbonylamino)butanoic acid there was prepared Wang resin loaded with a R- 
3-(9-fluorenyImethoxycarbonylamino)butanoyl group. 

5 (g) Rink amide resin (4^g, 034m.moUg) was treated with an excess of a mixture of 

dimethylformamide and piperidine (4:1, v/v) for a short time. The resin was then washed six 
times with dimethylformamide and then suciced dry- The resin was resuspended in 
dimethylformamide (25mL) and then treated with diisopropylethylamine (5.08mL), N-a-(9- 
fluorenytaiethoxycarbonyl)-L-aspartic acid, p-tert-butyl ester (S.Og) and a solution of 

10 0-(7-a2aben2otriazol-l-yl)-l,l^^-tetramethyluronium hexafluorophosphate (3.7g) in 

dimetfiylformamide (25mL). After shaking for 4hours the mixture was filtered, then washed 
three times with dimethylformamide and then twice with tetrahydrofuran. The resin was 
washed further with four alternating washes of dichloromethane and methanol, then twice with 
diethyl ether and then dried in vacuo to give Rink amide resin loaded with a P-tert-butyl ester, 

15 N-a-(9-f!uorenylmethoxycarbonyl)-L-aspartyl group (O.S8m.molJg). 

Step4, Using the resins from steps 2(a) to 2(g) and proceeding in a similar manner to that 
described in Example 2a steps 3 and 4, but using the appropriate diamines in step 3 and the 
appropriate acids in step4, then proceeding in a similar manner to that described in Example 3 
20 st^5 there was obtained the Compounds FA to IB depicted in Table 6, 
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EXAMPLES 

Compounds IC to .IH 

By proceeding in a manner similar to Example 1 (steps 1 and 2), Example 4 (steps 1 to 3) and 
Example 3 (steps 3 to 5), but using the appropriate diamines in Example 3, step3 and the 
5 appropriate acid in Example 3, step 4 , there were prepared the compounds depicted in table 7. 

TABLE? 




Compound 
Number 


- 1 1 


R* 

1 V 

^^^'^"^ 


Molecular 
fonnula 


HPLC 

RX 
(ndmiies) 


MS 


Compound 
IC 


1 1 


1 

1 


C36H47N508 


3.45 


678, 
M(+H)+ 


Compound 
ID 


M ^ N 
1 1 • 


1 


C36H47N508 


3.59 


678, 
M(+H)+ 


Compound 
IE 


N ^ N 
1 1 


<^ co^ 


C33H46N607 


3.08 


639, 
M(+H)+ 
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Compound 
IF 



N ^ N 

I I 



Me 



\ 
N- 

/ . 
H 



-CO^ 



C27H37N506 



3.1 



528, 
M(+H)+ 



Compound 
IG 



N ^ N 
I I 



-co^ 



C28H39N506 



32i 



/ 

Me Me 



542, 
M(+H)+ 



Compound 
IH 





C47H53N508 



4.17 




^eoyM 



409, 
M(+2H)2+ 



Compound 
U 





C47H53N508 



4J1 



c(v< 



409, 
M(+2H)2+ 



'X) 



Compound 
IK 




-CO,H 



C38H43N506 



3.98 



H Me 



666, 
M(+H)+ 



Compound 
IL 





C44H52N607 



3.78 



COJi 



389, 
M(+2H)2+ 



Compound 
IM 




Me 



C38H43N506 



3.96 



666, 
M(+H)+ 



Compound 
IN 




— CX>,H 



C39H45N506 



Me Me 



N 
I 



4.06 



680, 
M(+H)+ 
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Compound 
lO 




1 r"^- 

1 


C40H55N5O8 


3^ 


368, 
M(+2H)2+ 


Compound 
IP 




1 


C40H55N5O8 


358 


368, 
M(+2H)2+ 


Compound 
IQ 


Ma Ma ^Ho 


\ / 

N ( 

/ \ 
H Me 


C31H45N506 


3.55 


584, 

M(+H)+ 


Compound 
IR 




/ 


C37H54N607 


3^1 


695, 
M(+H)+ 


Compound 
IS 




) COjH 

w 

/ 

H 


C31H45N506 


3^6 


584, 
M(+H)+ 


Compound 
IT 




\ / 
N ( 

/ A 

Me Mo 


C32H47NS06 


3.65 


598, 

M(+H)+ 


Compound 
lU 


1 


1 

1 J 

XT 

1 


C39H53N508 


3.76 


361, 
M(+2H)2+ 
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Compound 
IW 



He 

A. 



B Mo 




o 



C39H53N508 



3^3 



361, 
M(+2H)2-» 



Compound 
lY 



-CXJjH 



C30H43N5O6 



3.67 



570, 
M(+H)+ 



Compound 
IZ 



Ma 




C36HS2N607 



335 



CO,H 



681, 
M(+H)+ 



Compound 
JA 



Me. 




C30H43N5O6 



3.67 



570, 
M(+H)+ 



/ 



Compound 
JB 



Ha 



C31H45N506 



3.62 



584, 
M(+H)+ 



Compound 
JC 



EC 
I 



C39H51N508 



3.68 



M 

I 

Et 




COJH 



360, 
M(+2H)2+ 



Compound 
JD 



Et 

I 



C39H51N508 



3.85 



1 

Et 



CO^ 



360, 
M(+2H)2+ 




SUBSTITUTE SHEET (RULE 26) 



wo 99/54321 



PCT/GB99/01230 



-126- 



Compound 
JE 


Et 

Et 


/ 


C36H50NoO7 


3^9 


679, 
M(+H)+ 


Compound 
JF 


Et 

^^^^^^^^^^^^ ^ 
EC 


Me 

) COjH 

N ^ 

/ 
H 


C30H41N5O6 


336 


568, 
M(+H)+ 


Compound 
JG 


EC 

Et 


N ( 

/ \ 
Me Me 


C31H43N506 


3.49 


582, 
M(+H)+ 


Compound 
JH 


St 

Et 


Me 

^) COjH 

N ^ 

/ 
H 


C30H39NSO6 


3J9 


566, 
M(+H)+ 



EXAMPLE 6 

Compounds .H to KI . LJ and LK 
5 Step L Wang resin (25g, loading 0.9m.moiyg) was swelled with dichloromethane (300mL), 

drained and resuspended in dichloromethane (SOmL). Pyridine (32.7mL) was added followed by 
the slow addition of a solution of 4-nitrophenyl chloroformate(27g) in dichloromethane (lOOmL). 
The mixture was shaken at room temperature for 24hours, flien filtered. The modified resin 
was washed four times with dichloromethane, then 6 times with dimethyiformamide, then four 
10 times with tetrahydrofuran, then four times with dichloromethane, then three times with diethyl 
ether and then dried in vacuo. 

Step 2. A solution of 4-aminomethylpiperidine (5g) and 3,4-dimethoxybenzaldehyde (7.28g) in 
dry toluene (87mL) was refiuxed under a nitrogen atmosphere whilst removing excluded water 
15 with a Dean and Stark apparatus. After 3.5 hours the mixture was cooled to room temperature 
and concentrated in vacuo to yield 4-(3,4-dimcthoxy-phenyliminomcthyl)piperidine as a yellow 
oil. Tlic resin from the foregoing step (14.6g) was swelled with dimcthylformamide (lOOmL) for 
lOminutcs, then drained, then treated with a solution yield 4-(3,4. 

dimethoxyphcnyiiminomethyOpipcridinc (ll-49g) in dimcthylformamide (lOOniL). The mixture 
20 was siiaken for 20 hours then filtered. The modified resin was washed six times with 
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dimethylfonnamide, then four times with tetrahydrofuran, then six times alternatively with 
methanol then dichloromethane, then four times with diethyl ether and then dried in vacuo. 

Step 3. The resin from the foregoing step was treated with a mixture of acetonitrile, water and 
5 trifluoroacetic acid (40: 10:1, v/v/v, 300mL) and shaken for 2 hours. The resin was filtered, then 
washed four times with acetonitrile, then four times with dimethylformamide, then three times 
with a 5% v/v solution of diisopropylethylamine in dimethylformamide, then four times with 
* dimethylformamide, then four times with tetrahydrofuran, then four times with 
dichloromethane, then four times with diethyl ether and then dried in vacuo. 

10 

Step 4. The resin from the foregoing step (l-02g) was swelled with a mixture of dichloromethane 
and tetrahydrofuran (1:1 v/v, ISmL) for 10 minutes, then drained and then treated with a 
solution of 4-nitrophenyl chloroformate (532mg) and diisopropylethylamine (460^L) in a 
mixture of dichloromethane and tetrahydrofuran (1:1 v/v, 15mL). The mixture was shaken for 
15 1.5 hours then filtered. The modified resin was washed four times vnih a mixture of 

dichloromethane and tetrahydrofuran (1:1 v/v), then four times with dichloromethane, then four 
times with diethyl ether and then dried in vacuo. 

Step 5. The resin from the foregoing step (242mg) was treated with a mixture of triethylamine 
20 and dimethylformamide (1:24 v/v, ImL), then treated widi ImL of a solution of ethyl 
isonipecotate (462^L) in dimethylformamide (lOmL). The mixture was heated at eO^'C for 2h, 

shaken at room temperature for 13h, and then heated at 60°C for a further 6h. The resin was 

filtered, washed six times with dimethylformamide, four times with tetrahydrofuran and six 

times with dichloromethane. 

25 

Step 6. The resin from the foregoing step was treated twice with a mixture of dichloromethane 
and trifluoroacetic acid (1:1, v/v; 4mL), allowed to stand for 30 minutes and then filtered. The 
resin was washed with a mixture of dichloromethane and trifluoroacetic acid (1:1, v/v; 2mL). 
The combined filtrates and washings were evaporated. The residue was treated twice with 

30 toluene (4mL) followed by concentration in vacuo and then dissolved in dimethylformamide 

(ImL). The solution was treated with diisopropylethylamine (63fiL), then with ImL of a solution 
of 3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetic acid (566.1mg) in dimethylformamide 
(30mL) and then with ImL of a solution of 0-(7-azabenzotriazol-l-yl)-l, 1,3,3- 
tetramethyluronium hexafluorophosphate (684mg) in dimethylformamide (30mL). The mixture 

35 was agitated during 18 hours then evaporated. The residue was partitioned between chloroform 
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(5niL) and aqueous sodium carbonate solution (2mL, 5%) and shaken for 2 hours. The organic 
phase was collected, and the aqueous phase extracted with chloroform (ImL). The combined 
organics were evaporated. The residue was partitioned between chloroform (lOmL) and 
aqueous hydrochloric acid (lOmL, 2M). The organic phase was separated and evaporated and 
5 the residue was treated with toluene (5mL) then evaporated to dryness to give l-t(l-{t3- 

methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetyI}-piperidin-4-yhnethyI)-carbamoyll-piperidine-4- 

carboxyiic acid, ethyl ester. 

Step?. A solution of l-[(l-{[3-Metiioxy-4-(3^tolyl-ureido)-phenyl]-acetyl}.piperidin^ 
10 ylmethyl)-carbamoyIl-piperidine-4-carboxyUc acid, ethyl ester from the foregomg step in ethanol 
(5mL) was treated wifli a solution of sodium hydroxide (12mg) in water (SOOjiL). After standmg 
at room temperature for 24 hours the mixture was acidified with aqueous hydrochloric acid 
(2mL,lM) and diluted with water (6mL). The ethanol was evaporated and the remaining 
aqueous phase was extracted with chloroform (7mL). The chloroform extract was evaporated to 
15 pivt. T .^n 4 r.^inethoxv-4-(3-n-tolvl-ureido>-nhenvll-acet vl l.DiDeridin-4-vlmethvl)-carbamoYn- 
piperidine-4-carboxYlic acid. Compound JQ. 



20 



By proceeding in a similar manner to example 6 but usnig tiie appropriate diamines in step2 
tfie appropriate amino ester in step 5 the compounds JI to KI, LJ and LK depicted in table 8 
were prepared. 
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EXAMPLE? 

Compounds K.T to KS 

5 Step 1. The resin from Example 6, Step 2 (3.04g) was swelled with dimethylformamide (50mL) 
for 10 minutes then drained, then resuspended in dimethylformamide (20mL) and then treated 
with diisopropylethylamine (0.732mL), then with a solution of 3-methoxy-4-[3-(2- 
methylphenyl)ureido]phenylacetic acid (440mg) in dimethylformamide(4mL) and then with a 
solution of 0-{7-azabenzotriazol-l-yl)-l,lr3^-tetramethyluronium hexafluorophosphate (532mg) 

10 in dimethylformamide. The mixture shaken for 24 hours then filtered- The modified resin was 
washed six times with dimethylformamide, then six times with dichloromethane, then twice with 
methanol and then six times with dichloromethane* A mixture of dichloromethane and 
trifluoroacetic acid (1:1, v/v; 35mL) was added to the resin and the mixture was shaken for 1 
hour then filtered. The resin was washed with a mixture of dichloromethane and trifluoroacetic 

15 add (1:1, v/v; 35mL). The combined filtrate and washmgs were evaporated in vacuo and the 
residue was used in Step 2 without further purification . 

Step 2. Wang resin loaded with N.chloroformyl-N-(2-(3,4.dimethoxyphenyl)ethyl)-Beta-alanine 
(120mg; loading: 0^ m.mol Jg, prepared by the method described in Example 3, steps 1 to 3) was 

20 treated with ImL of a solution of triethylamine (2.28mL) in dimethylformamide (13mL) then 
with a solution of the product (69mg) from step 1 in dimethylformamide (2mL), The mixture 
was shaken for 2 hours then allowed to stand for 16 hours. The resin was drained, then washed 
six times with dimethylformamide and then six times with dichloromethane. The resin was then 
treated with a mixture of dichloromethane and trifluoroacetic acid (1:1 v/v, 4mL). After 

25 standing for 40 minutes the mixture was filtered. The treatment with dichloromethane and 
trifluoroacetic acid was repeated. The combined filtrates were evaporated to yield 3-{f2-(3,4- 
dimethoxvphenvn-ethvl1-r4-(l2-r3-methoyv-4>(3-o-tolvl-ureido)-ph envn-acetvlamino)*methvl)- 
piperidine-l-carbonvll-aminol-propionic acid. Compound KJ. 

30 By proceeding in a similar manner to example 7, but using the appropriately loaded resins in 
steps 1 and 2, the compounds depicted in table 9 were prepared. 
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FYAMPLE 8 



Compounds KT. KU and KV 

Step 1. Bromo-Wang resin (20g, prepared according to the procedure described by K.Ngu and 
D.V.Patel, Tetrahedron Letters, 1997, 38, page 973) was shaken with Ftaoc-b-Ala-OH (8.4g), 
cesium iodide (4.7g) and dimethylfonnamide(160ml) for 16 hours. The resin was dniined, then 
and washed six times with dimethylformamide, then three times with methanol, then three times 
with tetrahydrofuran , then three times with dichloromethane, then three times with diethyl 
etiier and then dried under vacuum. 

Step 2. The resin (3g) from Step 1 was treated with 20% piperidine in dhnethylformamide and 
after five minutes was treated with fresh 20% piperidine in dimethylformamide, then washed 
with dimethyifonnamide six times, then washed three times with dichloromethane. 

Step 3. A suspension of the resin from Step 2 in dichloromethane (40ml) was treated with 
diisopropylethytemine (4.83ml) and then with a solution of phosgene in toluene (9ml, 1 J>3M). 
After shaking for 1.5 hours the resin was drained, then washed three times with dichloromethane 
then treated with a solution of 3,4-dimethoxy-3-(N-methyl-3.amuiopropylfanino)-ben2ene (4.1g) 
in a mixture of dimethylformamide (40ml) and triethylamme (Sml). The mixture was shaken 
for 16 hours then the resin was drained. The resin was washed six times with 
dimethylformamide, then three times with methanol, then three thnes with dichloromethane and 
then three times with acetonitriie. 

Step 4. The resin from Step 3 was treated with a solution of acetonitriie (80ml), water (20ml) and 
trifluoroacetic acid (2ml) and the mixture was shaken for 2 hours. The resin was drained and 
washed six times with acetonitrUe, then three times with methanol, then three times with 
dichloromethane and then three times with dimethylformamide. 

Step 5. The resin (Ig) from Step 4 was treated with dimethylformamide (10ml), 
diisopropylethylamine (1.65ml) , 3-methoxy-4-(3.o-tolyl-ureido).phenylacetic acid (1.24g) and 
0-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (1.19g). After 
shaking for 3 hours the resin was drained and then washed six times with dimetfiyiformamide, 
then three times with methanol, then with tetrahydrofuran , then with dichloromethane, then 
three times with diethyl ether and then dried under vacuum. 

Step 6. The resin from Step 5 was treated with a mixture of trifluoroacetic acid (Sml), 
dichloromethane (Sml) and water (O.Sml). After one hour the mixture was filtered and the 
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filtrate was evaporated under nitrogen to give a brown oil which was subjected to preparative 
HPLC (method D) to give the 3-f3-(3-(2-f3-methoxv-4-f3-o-tolvl-ureido)-phenv n>acetvlaminol> 
Dropvl)-3'methvl-ureido1-propionic acid (200mg, Compound KT) as a glassy solid. HPLC: Rj 

(Method C) = 8.0 minutes. MS (MS(ES)): M(-H)- 498. 



















\^ 0 K^^Jk^ CH H / — COOH - 




Compound KT 



10 



By proceeding in a similar maimer but using Fmoc-(R)-3-aminobutyric acid to replace the 
Fmoc-P-Ala-OH in Step 1 there was prepared (RV3-r3-(3-(2-r3-methoxv >4-(3-o-tolvl-ureidoV 
phenvll-acetvlaminol-propvno-methvl-ureidol'butvric acid (Compound KU). HPLC(Method 

C): Rx=:7.4 minutes. MS (ES) : 512 [(M-H)"]. 



15 




By proceeding in a similar manner but using Fmoc-(S)-3-aminobutyric acid to replace the Fmoc- 
P-Ala-OH in Step 1 there was prepared fS>-3-r3-r3-(2 -r3-methoxv-4-f3-o-tolvl-ureido)-phenvn- 
acetvlaminoKpropvn-3-methvl-ureidoVbutvric add ( Compound KV). HPLC(Method C): 
retention time=7.5 minutes. MS(ES) : 512 [(M-H)"]. 




20 
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EXAMPLE9 

Compounds KW. KX. KY and KZ 

Step 1. Wang resin (lOg) (Wang S-S, J Am Chem See, 1973, 95, page 1328) was shaken with 
Fmoc-3-aminobutyric acid (9.75g) and 2,6-dichlorobenzoylchoride (4^1) in pyridine (4.75g) 
and dimethylfonnamide (50ml) for 16 hours. The resin was drained, then washed six times with 
dimethylformamide, then three times with methanol, then three times with dichloromethane, 
then three times with diethyl ether and then dried under vacuum. 

Step 2. The resin (0.9g) form Step 1 was treated with 20% piperidine in dhnethjdformamide and 
after five minutes was treated with fresh 20% piperidine in dhnethylformamide, and then 
washed with dunethylformamide six times, then three times with methanol, then three tunes with 
tetrahydrofuran and then with a mixture of dichlorMncthane and tetrahydrohiran (1:1, v/v). 

Step 3. The resin from Step 2 was treated with a mixture of p-nitrophenylchloroformate (1.43g) 
and diisopropylethylamine (1.23ml) in a mixture of dichloromethane and tetrahydrofuran (1:1, 
v/v, lOmI). After shaking the mfacture for one hour the reshi was drafaied then washed three 
times with a mixture of dichloromethane and tetrahydrofUran (1:1, v/v). 

Step 4. The resin from Step 3 was treated wifl» cis-qrdohexyidianune (0.81g) in 
dimethylformamide (20ml). After shaking for one hour the resin was drained and then washed 
six times with dimethylformamide, then three times with tetrahydrofuran, then with a mixture 
of dichloromethane and tetrahydrofuran (1:1. v/v), then with dichloromethane then with diethyl 
ether and then dried under vacuum. 

Step 5. The resin (Ig) from Step 4 was treated with dimethylfonnamide (lOmI), 
diisopropylethylamine (1.65ml) , 3-methoxy-4-(3-o.tolyl-ureldo)-phenyl-acetic acid (1.24g) and 
0-(7-a2abenzotriazol-l-yl)-NJ4,N',N'-tetramefli)iuronium hexafluorophosphate (1.19g). After 
shaking for 3 hours the resin was drained and then washed six tunes with dimethylformamide, 
then three times with methanol, then with tetrahydrofuran, then with dichloromethane, then 
with diethyl ether and then dried under vacuum. 

Step 6. The resin from Step 5 was treated with a mixture of trifluoroacetic acid (5ml) , 
dichloromethane (5ml) and water (0.5ml) for one hour. The mixture was filtered and the filtrate 
vras evaporated under nitrogen to give a brown oil which was subjected to preparative HPLC 
(method D) to give Vf^-(?-{2-r3.niethoxv-4-f3-n.tolv!-ureido ^-nhenvll-acetvlaminol-cvclohexvl)- 
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nreidol-butyricacid (200mg, Compound KW) as a glassy solid. LCMS : 540 (M+H), Rt=9.57 
minutes. MS(ES) : 538[(M-H)-1. 540(M+H). 















Compound KW 




O CH, . . 



By proceeding in a similar manner but using homopiperidine to replace the 
ds-cydohexyldiamine in Step 4 there was prepared 3-r(4.{r3-methoxY-4-(3-o-tolYl-ureido). 
nhenvll-acetyn-n .41diazepanft.l.carbonvlV aniino1.butvric acid (Compound KX). LC-MS 
526(M+H), Rt=9 J3 minutes. MS (ES) : 524[(M-H)-1. 



Compound KX 




O } 



COOH 



CH, 



15 



By proceeding in a similar manner but using Fmoc-(S).3-aminobutyric acid to replace the Fmoc- 
3-aminobutyric acid in Step 1 there was prepared 3-r(4.{f3.methoxY-4.(3-o.tolYl-ureidoVphenylV 
acctvll-ri.41dia7enane.l-carbo nYl>-«"'ino1-butvric acid (Compound KY). HPLC(Method B): 

RTp7.4 minutes. MS (ES) : 524[(M.H)-]. 



Compound KY 



CH, y H 




-COOH 



CH, 



By proceeding in a similar manner but using Fmoc-(R)-3-aminobutyric acid to replace the Fmoc- 
3-aminobutyric acid in Step 1 there was prepared •^■rr4.fr3.metiioxv-4.(3-o-tolvl-ureido)-phenyl1- 
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10 



Rt=7.0 minutes. MS (ES) : 524[(M-H)-1. 



acid(C<mipoundKZ). HPLC(Method B): 




15 



li-YAMPLE 10 

rYtmpounds I A T.B and LC k« A R Rrown etal. 

r^l.Wangr«in.oadedwithanacro.y.group(10g,preparedasdesc^^^ 

Chemloc 1997, 119. page 3288, 1997) .as treated with l.(3.a««opropyl)-2.pyrrol.d^none 
JAm.Chem5ocl9V7,i_. P g ^ours the resin was then drained then washed 

fl8 le) in dimethylformamide (150ml). After 16 nours ^ , 

(18.1g}maime y times with methanol, then with tetrahydroturan , 

six tunes with dimethylformamide, then three times with meim. 

thenwithdichlorometh^ethenwithdiethyletherandthendHedundervacunm. 

Sten 2 Resin (3g) from Step 1 was treated with dichloromethane (SOml) then with 
Step 2. Resra (3g) irom a p ^^^^ ^ ^ ^^^^^ 

diisopropylethylamineCSml) and after m™ngfo2mmu^^^ 

of phosgene in toluene (11ml, 1.93M). After shaking for 90 minutes the resin 
^^hedsixtimeswithdichloromethane, then twice withdimethylfom^^^^ 

Sten3 TT.eresinfromStep2wastreatedwithdimethylformamide(50ml) and triethylamine 
Step 3. The resm from a p . g,^. After shaking for 2 hours the resin was then 

(Sml) then with N,N'-dimethylpropylamine (1.84g). After snaiang 
drained and then washed with dimethylformamide eight times. 

- c cf»„ ^ treated with dimethylformamide (SOml), 
Step4.TheresmfromStep3wastreateawun m l and O- 

■ n:;/;™n 3methoxy-4-(3-o-tolyl-ureido).phenylaceUcacid(1.13g)andU 
diisopropylethylamme (1.56ml), 3-memoxy IV J u m7p^ After 

• ,1 nNNN'N'-tetramethyluroniumhexafluorophosphate(137g). After 
(7.azabenzotnazol-l-y.)-N,N N .N J di..^^^^^^ 

shaking for 12 hours the resin was drained and then wasnea , 

«... ...-no.. ...» W.U, U^^y^^r^ - - 

With diethyl ether and then dried under vacuum. 

. XK • from Step 4 was treated with a mixture of triflnoroacetic acid (30ml) and water 
Step5.Theres.„romSUp4^^^^^ 
30 (3ml). After one hour the mixture was 



20 



25 
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a brown oil which was subjected to preparative HPLC (method D) to give V(:^-r3-({f3-methoxY- 
d. (^an.vl.„reido> - rH.nvlU«retvlWme ^'- Ti-->^innVnroDvl1-3-methvl-l-r3-(2-oxo-pYn^lid^^^ 

^..yr..r^. ^.....iH»V-nroninnicacid (200mg, Compound LA) as a glassy solid. HPLC(Method A) 

R^16.1 minutes. MS(ES) : 639(M+H). 




10 



By proceeding in a simUar manner but using 1,3-diaminopropane instead of N,N'- 
dimethylpropylamine in Step 3 there was prepared 3-n-(3-{2-r3-methoxY-4.(3.o.tolyl-«reido). 
pK.» ylw.«vtomin ^H»>nvlV1-r3.^2.oyo-nYrrolidin.1.Yl)-propY^ 

(Compound LB). HPLC(Method B): Rt=8.9S minutes. MS(ES) : 611(M+H); 609[(M.H)-]. 




By proceeding in a similar manner but using 2.methoxy.phenoxypropylamine (Reference 
Example 2) instead of l-(3-aminopropyl)-2.pyrroUdinone there was prepared 
15 m.thnvv.nhe«oxv)-n -r y"-^-"-»^3.methoxv-4-(3K^tolYl-»reido)-p^^^^^ 

.^innVn..nvn.3.mef '.-'-»>iHnl.nronionic add (Compound LC). HPLC(MethodC):Rr=9.43 

minutes. MS(ES) : 677[(M-H)-1. 
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Compound LC 




F.XAMPLE 11 

Compounds LP and LE 

Step 1. Bromo-Wai^ resin (20g, prepared according to the procedure described by K.Ngu and 
5 D.V.PateI, Tetrahedron Letters, 1997, 38, page 973) was shaken with Fmoc-S-oxopiperarin-l-yl. 
acetic acid (5.13g, Refer«nce Example 3), caesium iodide (234g) and dimethylformamide(100ml) 
for 16 hours. The resin was drained, then and washed six times with dimethylformamide, then 
three times with methanol, then three tunes with tetrahydrofiiran , then three times with 
dichloromethane, then three times with diethyl ether and then dried under vacuum. 

10 

Step 2. The resm (4g) from Step 1 was treated wifli 20% piperidine in dimethylformamide and 
after five minutes was treated with fresh 20% piperidine in dunethylformamide, then washed 
wiUi dimethylformamide six times, ttien washed three times with dichloromefliane. 

15 Step 3. A suspension of the resm from Step 2 in dichloromethane (30ml) was treated with 

diisopropylethylamme (4.83ml) and then with a solution of phosgene in toluene (75ml, 1.93M). 
After shakmg for 1.5 hours the resin was drained, then washed six times with dichloromethane, 
then twice with dunethylformamide. 

20 Step 4. The resin from Step 3 was treated with N,N'dimethylpropyldiamine (1.23g) in 

dimethylformamide(30ml) and triethylamine (3.5mls). After shakmg for 2 hours the resin was 
drained and then washed dght times with dimethylformamide. 

Step 5. The resin from Step 4 was treated with dimethylformaimide (40ml), 
25 diisopropylethylamine (1.3ml), 3-methoxy^3-o-tolyl-ureido)-phenylacetic acid (0.78g) and 

0-(7-azabenzotria2oH-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (0.95g). After 
shaking for 12 hours the resin was droned and then washed six times with dimethylformamide, 
then three times with methanol, then with dichloromethane, then with diethyl ether and then 
dried under vacuum. 
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Step 6. The resin from Step 5 was treated with a mixture of trifluoroacetic acid, 
dichloromethane, water (35:15:5, 20ml). After one hour the resin was filtered and the filtrate 
evaporated under nitrogen to give a brown oil which was subjected to preparative HPLC 
5 (method D) to give (l-(f3-f{r3-methoxv«4-f3«o-tolvl"Ureido)-phenvn-acetvl>-methvl-amino)- 

propvn'methvNcarbamovl)-3-oxo-Diperazin-2-vl)-acetic acid (200mg, Compound LD) as a glassy 

solid. HPLCCMethod B): Rx=8.99 minutes. MS(ES) : S81[(M.H)-]. 



Compound LD 




10 By proceeding in a similar manner but using Fmoc-4-phenyI-piperazin-2-yl-acetic acid 

(Reference Example 4) instead of Fmoc-3-oxopiperazin-2-yl-acetic acid there was prepared 
(l-(r3-(fr3-methoxv-4-f3-o*tolvl-ureido)-phenvn-acetvl}-methvl-amino)-propvn-'methvU 
carbamovl>-4'Phenvl-Diperazin''2-vn-acetic acid (Compound LE). HPLC(Method A): Rj=16.8 

minutes. MS(ES) : 643[(M.H)1. 

15 



Compound LE 




EXAMPLE 12 

Compound LF 

A mixture of [l,4]diazepane-l-carbonyl)-amino]-pentanedioic acid (150mg, Reference Example 
20 5), chloroform (lOmI), diisopropylethylamine (258mg), 3-methoxy-4-(3-o-tolyl-ureido)- 

phenylacetic acid (157mg) and 0-(7-azabenzotriazoI-l-yI)-N,N,N',N'-tetramethyIuronium 
hexafluorophosphate (190mg) was stirred for 2.5 hours and then washed twice with aqueous 
sodium carbonate solution (10ml, 5%). The organic layer was dried with anhydrous magnesium 
sulphate then evaporated. The resulting clear oil was treated \nth methanol (20ml) and sodium 
25 hydroxide (Ig) in water (10ml). After stirring for 16 hours the mixture was evaporated. The 
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residue was treated with water (20ml) and the pH of the mixture was adjusted to 2 by addition of 
hydrochloric acid (IN), The resulting oil was extracted wifli ethyl acetate. The organics were 
dried over magnesium sulphate and evaporated to give a dear oil that crystallised on standing. 
The solid was subjected to preparative HPLC (method D) affording 3-r(4-(r3>me thoxv-4-(3-o» 
5 tolvl-ureido)-phenvn-acetvU-fl.41diazepane«l»carbonvn-aminoVpentanedi oic acid (lOOmg, 

Compound LF). HPLC(Method C): Rt=13.95 minutes. MS(ES) : 568[(M-H)-]. 



Compound LF 




EXAMPLE 13 

10 Compound LI 

A mixture of ethyl-3-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-lyl)-propionate (3.18g, Reference 
Example 6), 1,3-dibromopropane (12g) and potassium carbonate (6.21g) in dry 
dimethylformamide (30ml) was stirred at 60°C for 1.5hours. The mixture was evaporated and 
the residue was treated with ethanol (100ml) then with methylamine (38ml, 8M), After stirring 

15 at SO'^C for 16 hours the mixture was evaporated and the residual clear oil (Ig) was treated with 
dimethylformamide (50m!), diisopropylethylamine (l.lml), 3-methoxy-4-(3-o-tolyl-ureido)- 
phenylacetic acid (942mg) and 0-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium 
hexafluorophosphate (1140mg). After stirring for 2 hours the mixture was evaporated and the 
resulting oil was taken up in ethyl acetate and then washed twice with 5% aqueous sodium 

20 carbonate (50ml). The organic layer was separated, dried over magnesium sulphate then 

evaporated. The residual yellow oil was stirred with IN HCI (100ml) and tetrahydrofuran (50ml) 
for 16 hours. The reaction mixture was evaporated and the product taken up in chloroform, 
dried over magnesium sulphate and then evaporated to give 3-(3-r3-f(r2'methoxv- 3'(3>o«tolvl> 
ureidoVphenvn'acetvn-methvl-aminoVpropvn-2.4-dioxo-3.4-dihvdro«2H-pvrimid in-l-vl)- 

25 propionic acid (Compound LI) as a yellow powder. HPLC(Method B): R'r=9.9 minutes. 

MS(ES) : 550[M-H)-]. 
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Compound LI 




EXAMPLE 14 

Compound LL 

By proceeding in a similar manner to tiiat described in Example 6 Step 7 but using l-(4-{[3- 
5 methoxy-4-(3-o-tolylureido)phenyI]acetyl}-[l,4]-diazepane-l-carbonyI)piperidine^carboxyIic 
acid ethyl ester (Reference Example 8) there was prepared l-f4-fr3*methoxv-4>f3-o- 
tolvlureido)phenvnacetvU-ri*41-diazepane-l-carbonvl>piperidine*4«carboxvlic acid (Compound 
LL). HPLC: Rt=9.45 minutes. MS(ES): 550[(M.H)+1 



10 



IS 




20 



EXAMPLE IS 

' Compound LR 

A solution of ethyl-(4-{2-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetyIamino}- 
piperidin-l-yl)-acetate (0li23g, Reference Example 12) in a mixture of methanol and IM sodium 
hydroxide (30ml , 2:1, v/v) was heated at reflux temperature for 18 hours. After cooling the 
reaction mixture was evaporated and the solid residue was treated with water(lOml). The pH of 
the resulting solution was adjusted to pH 6 by addition of hydrochloric acid (IM). The resulting 
precipitate was filtered, then washed with water and then dried under vacuum to afford (4-f2"r3- 
methoxv-4-(3«(2-methvlphenvnureidoVphenvn-acetvlaminol-piperidin-l*vl)-acetic acid 

(O.lSg, Compound LR) as a white solid, m.p. 22S''C. MS(Electron Impact): 45S(M+). 



25 



EXAMPLE 16 

Compounds LS and LT 

Step 1. A suspension of Wang resin (ISg , Advanced ChemTech) in dichloromethane (200ml) 
was treated with diisopropylethyiamine (9ml) then with acryloyl chloride (4.5ml). The mixture 
was kept at ambient temperature for 3 hours with occasional agitation. The resin was Altered 
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and then washed three times with 50mi portions each of dichloromethane, tetrahydrofuran, 
dimethyiformamide, tetrahydrofuran and dichloromethane, and then dried under vacuum. 

Step 2. The acrylate-loaded Wang resin from Step 1 (0.6g, 0^2mmol/g loading) was treated with 
5 a solution of piperazine (0.6g) in dimethylsuiphoxide (6ml). The mixture was shaken gently for 
18 hours. The resin was drained and then washed twice with dunethyisulphoxide, then three 
times with dimethylformamide, then three times with tetrahydrofuran, then three times with 
dichloromethane, then sucked dry and then dried under high vacuum. 

10 Step 3. The resin from step 2 (SOmg, nominal 0.046mmol/g loading) was treated successively at 
room temperature with a solution of 4-[3-(2-methylphenyl)ureidol-phenylacetic add (0.092mmol, 
prepared as described in International Patent Application Publication No. WO 96/22966), in 
dlmethylformamide (0.75ml), then with diisopropylethylamine (SOjil) and then with a solution of 
0-(7.a2abenzotriazol-l-yl)-l,l,3,3-tetramethyluronium hezafluorophosphate (0.092mmol) in 

15 dunethylformamide (0.75ml). The mixture was kept at room temperature for 1-2 hours, then die 
resin drained, and then washed three times with dimethylformamide, then three times with 
tetrahydrofuran, then three times with dichloromethane, and then dried under high vacuum. 

Step 4. The resin from step 3 was treated with a mixture of trifluoroacetic acid and 
20 dichloromethane (2 ml ,1:1, v/v). After 1 -2 hours at room temperature the resin was drained 
and then washed with a mixture of trifluoroacetic acid and dichloromethane (2ml). The 
combined filtrate and washings were evaporated to give 3-(4-fr4-f3-(2-methvlphenvnureido)- 
phenvll-acetvll-piperazin-1'Vn-Dropionic acid (Compound LS). MS: 425(MH'*') . HPLC: 
RX=10.00 minutes [HPLC column 5 micron Hypersil Elite C18 operated under gradient elution 
25 conditions with a mixture of acetonitrile and water plus 0.1 % trifluoroacetic acid as the mobile 
nhase fO-3 minutes 20% acetonitrile; 3-14 minutes ramp up to 80% acetonitrile; 15 minutes to 
end of run 80 % acetonitrile) and U V detection at 220nm]. 

By proceeding in a similar manner but using homopiperazine in step 2, there was prepared 
30 3-f4-(r4>(3-f2-methvlphenvnureido)>phenvl1-acetvll-homopi perazin«l-vn-propionic acid 

(Compound LT). MS: 439(MH+). HPLC:Rt=10.08 minutes. 



35 
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EXAMPLE 17 

Compounds LU, LV and LW 

Step 1: A stirred solution of bromoacetic acid (1.28g) in dimethylformamide (10ml) and 
tetrahydrofuran (5ml) was treated with diisopropyl-carbodiimide (0.59g). After stirring for S 
5 minutes, the solution was treated with 4-(dimethylamino)pyridine (lOmg) and then with Wang 
resin (Ig, Advanced ChemTech). The mixture was allowed to stand at ambient temperature for 
18 hours. The resin was drained and then washed three times with dimethylformamide^ then 
three times with tetrahydrofuran, then three times with dichloromethane^ then sucked dry and 
then dried under vacuum. 

10 

Step 2. The resin from step 1 with a solution of piperazine (0,6g) in dimethylsulphoxide (6ml). 
The mixture was shaken gently for 18 hours. The resin was drained and then washed twice with 
dimethylsulphoxide, three times with dimethylformamide, three times with tetrahydrofuran, 
three times with dichloromethane^ then sucked dry and then dried under high vacuum. 

IS 

Step 3. The resin from step 2 (SOmg, nominal 0.046mmol/g loading) was treated successively at 
room temperature with a solution of 4-[3-(2-methyIphenyl)ureido]-phenylacetic acid 
(0.092mmol) in dimethylformamide (0.75ml), then with diisopropyiethylamine (50^1) and then 
with a solution of 0-(7-azabenzotriazol-l-yl)*l,1393-tetramethyluronium hexafluorophosphate 
20 (0.092mmol) in dimethylformamide (0.75ml). The mixture was kept at room temperature for 1-2 
hours, then the resin drained, and then washed three times with dimethylformamide, three times 
with tetrahydrofuran, three times with dichloromethane, and dried under high vacuum. 

Step 4. The resin from step 3 was treated with a mixture of trifluoroacetic acid and 
25 dichloromethane (2 ml , 1:1, v/v). After 1 -2 hours at room temperature the resin was drained 
and then washed with a mixture of trifluoroacetic acid and dichloromethane (2ml). The 
combined filtrate and washings were evaporated to giv e(4-(f4-(3-(2-methvlphenvl)ureido)- 

phenvn-acetvn-piperazin-l-vlVacetic acid (Compound LU). MS: MH+411. HPLC retention 
time=9.95 minutes [HPLC column 5 micron Hypersil Elite C18 operated under gradient elution 
30 conditions with a mixture of acetonitrile and water plus 0.1% trifluoroacetic acid as the mobile 
phase (0-3 minutes 20% acetonitrile; 3-14 minutes ramp up to 80% acetonitrile; 15 minutes to 
end of run 80% acetonitrile) and UV detection at 220nm]. 
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By proceeding in a similar manner but using homopiperaane in step 2, there was prepared 
(4-( r4-(3-(2-metiivlphenvl VureidQ)-phen vil-acetvl Khomopiperazin-l-vD-acetic add (Compound 

LV). MS: MH+425. HPLC: Rt=9.92 minutes. 

5 By proceeding in a similar manner but using a-bromophenylacetic acid in step 1 and using 
homopiperazine in step 2 with a reaction time of 2 days, there was prepared f3-(r4"f3-f2- 
methvlphenvl>urddo)-phenvn-acetvll-homopiperazin-l-Yn-phenvlacetic acid (Compound LW). 

MS: MH+ SOL HPLC:Rt=11^6 minutes. 

10 EXAMPLE 18 

Compounds LX and LY 

Step 1: Wang resin was treated with 4-bromobutyric acid according to the procedure described 
in Example 18(a). 

15 Step 2. The resin (0.6g) from step 1 was treated with a mixture of piperazine (0.6g) and 

potassium iodide (0.1g) in dunethylsulphoxide (6ml). The mixture was heated at 80''C for 3 - 4 
hours in a sealed tube. After cooling to room temperature the resin was drained^ then washed 
twice with dimethylsulphoxide, then three tunes with dimethylformamide^ then three times with 
tetrahydrofuran, then three times with dichloromethane, ttien sucked dry, and then dried under 

20 . high vacuum. 

Step 3. The resin from step 2 (50mg, nominal 0.046nunol/g loading) was treated successively at 
room temperature with a solution of 4-[3-(2-methylphenyl)ureidol-phenyIacetic add 
(0.092mmol) in dimethylformamide (0.75ml), then with diisopropylediylamine (SOpl) and then 
25 with a solution of 0-(7-azabenzotriazoI-l*yI)-l,l,3,3-tetramethyluronium hexafluorophosphate 

(0.092mmol) in dimethylformamide (0.75ml). The mixture was kept at room temperature for 1-2 
hours, then the resin drained, and then washed three times with dimethylformamide, three times 
with tetrahydrofuran, three times.with dichloromethane, and dried under high vacuum. 

30 Step 4. The resin from step 3 was treated with a mixture of trifluoroacetic add and 

dichloromethane (2ml , 1:1, v/v). After 1-2 hours at room temperature the resin was drained and 
then washed with a mixture of trifluoroacetic add and dichloromethane (2ml). The combined 
filtrate and washings were evaporated to give (4-ff4-(3-(2-methvlphenvnureido)-phenvn-acetvn- 
piperazin-l-vn-butvric add (Compound LX). MS: MH+439. HPLC retention time=:11.23 

35 minutes [HPLC column 5 micron Hypersil Elite CI 8 operated under gradient elution conditions 
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with a mixture of acetonitriie and water plus 0.1% trifluoroacetic add as the mobile phase (0-3 
minutes 20% acetonitriie; 3-14 minutes ramp up to 80% acetonitriie; 15 minutes to end of run 
80% acetonitriie) and UV detection at 220nm]. 

5 (b) By proceeding in a similar manner but using homopiperazine in step 2, there was 

prepared f4-(r4-f3-f2-methvlphenvnureido)-phenvn-acetvU-homopiperazin-l-vn-butvric acid 

(Compound LY). MS: MH+453. HPLC retention time=li:21 minutes. 

EXAMPLE 19 

10 Compounds LZ> MA and MB 

Step 1. The resin from Step 1 Example 17(a) (0,5g, 0.92mmol/g loading) was treated with a 
mixture of 4-[(3,4-dimethoxybenzyIidenamino)methyl]piperidine (l.Og) and 
diisopropylethylamine (500^1) in dimethyisulphoxide (10ml). After standing at room 
temperature overnight the resin was drained, then washed three times with dimethylformamide, 

15 then three times with tetrahydrofuran, then three times with dichloromethane, then sucked dry, 
and then dried under high vacuum. 

Step 2. The resin from Step 1 (50mg, 0.046 mmol/g loading) was suspended in a mixture of 
acetonitriie, water and trifluoroacetic acid (2.5ml, 80:20:2, v/v/v) at room temperature. The 
20 mixture was kept at room temperature until HPLC analysis of the supernatant solution showed 
-^'.^.^.^ =^ no more 3,4-dimethoxybenzaldehyde was being produced. The resin was then drained, then 

washed three times with acetonitriie, then three times with dimethylformamide, then twice with 
5 % DIPEA in dimethylformamide, then three times with dimethylformamide, then three times 
with tetrahydrofuran, then three times with dichloromethane, then sucked dry and then dried 
25 under high vacuum. 

Step 3. The resin from step 2 (50mg, nominal 0.046mmol/g loading) was treated successively at 
room temperature with a solution of 4-[3-(2-methylphenyl)ureido]-phenylacetic acid 
(0.092mmol) in dimethylformamide (0.75ml), then with diisopropylethylamine (50pJ) and then 
30 with a solution of 0-(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate 

(0.092mmol) In dimethylformamide (0.75ml). The mixture was kept at room temperature for 1-2 
hours, then the resin drained, and then washed three times with dimethylformamide, three times 
with tetrahydrofuran, three times with dichloromethane, and dried under high vacuum. 
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Step 4. The resin from step 3 was treated with a mixture of trifluoroacetic acid and 
dichloromethane (2 ml , 1:1, v/v). After 1 -2 hours at room temperature the resin was drained 
and then washed with a mixture of trifluoroacetic acid and dichloromethane (2ml). The 
combined filtrate and washings were evaporated to give :^.f4.(r4-G-(2-methvlphenvnureido)- 
phenvn.acetvlaminomethvn.Dint>ridin.l.vn-Dr oDionicacid (Compound LZ). MS: MH+4S3. 
HPLC: Ri=10.06 minutes [HPLC column 5 micron Hypersil Elite CIS operated under gradient 
elation conditions with a mixture of acetonitrile and water plus 0.1 % trifluoroacetic acid as the 
mobOe phase (0-3 minutes 20% acetwiitrile; 3-14 minutes ramp up to 80% acetonitrile; 15 
minutes to end of run 80% acetonitrile) and UV detection at 220nm]. 

By proceedmg in a similar manner but using (R,S).3-(3,4-dimethoxybenzylidenamino)- 
pyrrolidine in step 1, there was prepared :t.a4r4.f3.a-methvlphenvnureido)-phenYn- 
arAt YiaminnUnvrrolidin-l-vlWronionicacid (Compound MA). MS: MH+425. HPLC: Rp=4.51 
minutes [witti a 6 minute integration inhibitionl. 

By proceeding in a similar manner but using 3-methoxy-4-[3-(2-methylphenyl)ttreidol. 
phenylacetic add hi step 3, there was prepared 3^4.fr3.methoxY-4.f3-(2.methvlphenYl)ureido)- 
nhenvll-acetvlaminomethvn.pi npriHm.1 -vn-propionic add (Compound MB). MS: MH+497. 
HPLC: Rt=15.04 minutes [HPLC column Dynamax 60angstrom CIS column operated under 
gradient dution conditions with a mixture of acetonitrile and water plus 0,1% trifluoroacetic 
acid as the mobile phase (0-20 minutes 0% acetonitrile, ramped up to 100% acetonitrile after 20 
minutes, then maintained at 100% acetonitrile) and UV detection at 220nm.] 

EXAMPLE 20 

Compounds MC to MG 

Step 1. The resin from step 1 Example 18(a) (0.75g, nominal 0.92mmol/g loading) was treated 
with 4-[(3,4-dimethoxybenzyIidenamino)methyllpiperidine (l.Sg, Reference Example 15) and 
DIPEA (750^L) in dimethylsulphoxide (15ml). After standing at room temperature overnight 
the resin was drained, then washed three times with dimetfaylformamide, then fliree times with 
tetrahydrofuran, then three times with dichloromethane, then sucked dry, and then dried under 
high vacuum. 

Step 2. The resin from Step 1 (SOmg, 0.046 mmol/g loading) was suspended in a mixture of 
acetonitrile, water and trifluoroacetic acid (2.5ml, 80:20:2, v/v/v) at room temperature. The 
mixture was kept at room temperature until HPLC analysis of the supernatant solution showed 
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no more 3,4-diinethoxybenzaIdehyde was being produced. The resin was tlien drained, then 
washed three times with acetonitrile, then three times with dimethylformamide, then twice with 
5 % diisopropylethylamine in dimethylformamide, then three times with dimethylformamide, 
then three times with tetrahydrofuran, then three times with dichloromethane, then suclced dry 
5 and then dried under high vacuum. 

Step 3. The resin from step 2 (50mg, nominal 0.046mmol/g loading) was treated successively at 
room temperature with a solution of 4-[3-(2-methylphenyl)ureido]-phenylacetic acid 
(0.092mmol) in dimethylformamide (0.75ml), then with diisopropylethylamine (50nl) and then 
10 witti a solution of 0-(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate 
(0.092mmol) in dimethylformamide (0.75ml). The mixture was kept at room temperature for 1-2 
hours, then the resin drained, and then washed three times with dimethylformamide, three times 
with tetrahydrofuran, three times with dichloromethane, and dried under high vacuum. 

15 Step 4. The resin from step 3 was treated with a mixture of trifluoroacetic acid and 

dichloromethane (2 ml , 1:1, v/v). After 1 -2 hours at room temperature the resin was drained 
and then washed with a mixture of trifluoroacetic acid and dichloromethane (2ml). The 
combined filtrate and washings were evaporated to give f44r4-(3-(2-methvlphenvi)ureido)- 
Dhenvn-acetvlaminomethvn-Diperidin-l^vlVacetic acid (Compound MC). MS; MH-''439. HPLC 

20 retention time=9-99 minutes [HPLC column 5 micron Hypersil Elite C18 operated under 
- - gradient elution conditions with a mixture of acetonitrile and water plus 0.1% trifluoroacetic 
acid as the mobile phase (0-3 minutes 20% acetonitrile; 3-14 minutes ramp up to 80% 
acetonitrile; 15 minutes to end of run 80% acetonitrile) and UV detection at 220nm]. 

25 (b) By proceeding in a similar manner but using (R,S)-3-(3,4-dimethoxybenzylidenamino)- 
pyrrolidine in step 1, there was prepared f3>(r4-(3-(2-m ethviDhenvl)ureido)-phenyn- 
acetvlamino)-Dvrrolidin-l>vn-acetic acid (Compound MD). MS: MH+397. HPLC: Rx=3.87 
minutes [with a 6 mmute integration inhibition]. 

30 (c) By proceeding in a similar manner but using [3-(3,4-dimethoxybenzylidenamino)propyf|- 
methylamine in step 1, there was prepared f3-fr4-(3>(2-methvlphenvnureido)-phenvll- 
acetvlamino^-Dropvll-methvlamino-acetic acid (Compound ME). MS:MH+413. HPLC: 
R7=13.52 minutes. 



wo 99/54321 



PCT/GB99/01230 



-156- 

(d) By proceeding in a similar manner but using 3-[3-(2-methyIplienyl)-urddo]plienylacetic 
acid in step 3, there was prepared f4-!r3-(3 -f2.inethvlDhenvnureido>-Dhenvn- 
acetvlaminomethvl>-piDeridin.1-vn-acctic acid (Compound MF). MS: MH^413. HPLC; 
RjslS^l minutes. 

5 - • 

(e) By proceeding in a simUar manner but using 3-I4-(3-(2-methyIphenyl)-ureido)plienyI]- 
- propionic acid in step 3, there was prepared [3-{3-[4.(3-(2-methylphenyI)ureido)-phenyl]- 
'-^'-""•^ 'propionyldmino)-propyI]-methylamino-acetic add (Compound MG). MS: MH+413. HPLC: 

R'p=13.60 minutes. 

10 

EXAMPLE 21 

Compounds LG and MH to N.T 

To a solution of l-[4-(2-Il,4]diazepan-l-yl-2-oxo-ethyl)-2-methoxy-phenyI]-3-o-tolyl-urea 
[O.lmmol, Reference Example 16] and diisopropylethyiamine (0.1mmol) in tetrahydrofuran 
15 (2ml) was added 3-mettiylglataric anhydride (Clmmol) in tetrahydrofuran (1ml). Hie mixture 
irac left at ropm trmiTTm*"-" '''' PAnr^ntrateH to afford S-f4-ir3-methoxv-4-f3-o- 

tolYl-ureido)-phenYn-acetvH-ri.41diazeDan-l-vl)-3-methvl-5-ox o-oentanoic add (Compound LG) 
as an oil. HPLC: Rjs3.1 minutes. MS: 525 (MH^. 

20 -. By proceeding in a mumer snnilar but replacing 3-methylglutaric anhydride with the 
anhydrides shown in Table 10 there were prepared Compounds MH to MU. 

By proceeduig in a manner similar but repladng l-[4-(3-[l,41diazepan-l-yl-3-oxo-propyD-2- 
methoxy-phenyI]-3-o-tolyl-urea in place of l-[4-(2-[l,4]diazepan-l-yl-2-oxo-ethyI)-2-methoxy- 
25 phenyIl-3-o-toIyl-urea and repladng 3-methylglutaric anhydride with the anhydrides shown in 
Table 10 there were prepared Compounds MV to NJ- 



30 
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TABLE 10 



Compound 
number 


Product 


HPLC 
RX 

(minutes) 


MS 
M+ 


Anhydride 
used to replace 
3-methylgIutaric 
anhvdride 


Compound MH 


4-(4-{[3-methoxy-4-(3-o-tolyl- 

ureido)-phenyl]-acetyl}- 

[l,4]diazepan-l-yl)-4-oxo- 


2.99 


497 




Compound MI 


4-(4-{ [3-methoxy-4.(3-o-tolyl- 

ureido)-phenyl]-acetyl}- 

[l,4]diazepaii-l-yl)-4-oxo-3^- 

rlimpt^hvlhiit^noSp siriH 


3.2 


525 




Compound MJ 


4-(4-{ [3-methoxy-4-(3-o-tolyl- 
ureido)-phenyI]-acetyl}- 
[l,4]diazepan-l-yI)-4-oxo-3- 
phenylbutanoic add. 


3.45 


573 


Ph 


Compound MK 


ureido)-phenyi]-acetyl}- 
[l,4]diazepan-l-yl)-4-oxo-3- 
methylbutanoic acid. 


3.09 


511 




Compound ML 


4-(4-{ [3-methoxy-4-(3-o-tolyI- 
ureido)-phenyI]•acetyl}- 
l,4]diazepa^-l-yl)-4-oxo-3- 
(carbobeiizyloxy)-butanoic 
acid. 


3.5 


646 


CBZ-N 
H 


Compound MM 


2-(4-{[3-methoxy-4-(3-o-tolyl- 
ureido)-phenyl]-acetyl}- 
l,4]diazepan-l-carbonyI)* 
cydohexane-carboxyiic acid. 


336 


551 
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3-(4-{[3-methoxy-4-(3-o-toIyl- 


335 


579 




Comnound IMN 


ureido)-pheny 1] -acetyl } - 

l,4]diazepan-l-carbonyl)- 

4,7,7- 

trimethylbicyclo[2^.1]heptan 
e-2-carboxyIic acid. 










5-(4-{[3-metfaoxy-4-(3-o-tolyI- 


3.02 


511 




Compound MO 


ureido)-phenyI]-acetyI}- 
l,4]diazepan-l-yl)-5-oxo- 
pentanoic acid. 








5-(4-{[3-methoxy-4-(3-o-tolyl- 


3.45 


553 




Compound MP 


ureido)-phenyl]-acetyl}- 
ri.41diazenan- l-vn-3-ethvl-3- 
methyI-5-oxo-pentanoic acid. 






1 




5-(4-{[3-methoxy-4-(3-o.tolyl- 


3.2 


539 


o^o^o 


Compound MQ 


ureido)-phenyl]-acetyl}- 
[l,4]diazepan-l-yI)-5-oxo-2,2- 








dimethylpentanoic acid 








Compound MR 


5-(4-{[3-methoxy-4-(3-o-tolyl- 
ureido)-phenyI]-acetyI}- 
[l,4]diazepan.l-yl).2-(l,3- 
dioxo-l,3-dlhydro-isoindol-2- 
yl)-5-oxo-pentanoic add 


332 


656 






5-(4-{[3-methoxy-4-(3-o-tolyl- 


338 


587 




Compound MS 


ureido)-phenyI]-acetyI}- 
[l,4]diazepan-l-yl)-5-oxo-3- 
phenylpentanoic acid 






Ph 




5-(4.{[3-methoxy-4-(3-o-tolyl- 


332 


539 




Compound MT 


ureido)-phenyl]-acetyl}- 
[l,4]diazepan-l-yl)-3-ethyI- 
3,3-dimethyI-5-oxo-pentanoic 
acid 









wo 99/54321 



PCT/GB99/01230 



-159- 



Compound MU 


2-[5-(4-{[3.methoxy-4-(3-o- 
tolyI-ureido)-phenyl]-acetyl}- 
ri 41diazeDan*1*vn-2»oxo- 
ethyl]-benzoic add 


3J7 


559 


6 


r 


Compound MV 


4-(4-{3-[3-methoxy-4-(3-o- 
tolyI-ureido)-phenyI]- 
propiony]}-[l,4]diazepan-l- 
vn«4*nyo«hi]tflnoic acid. 


3.09 


511 




Compound MW 


4-(4-{3-[3-methoxy-4-(3-o. 
toIyl-ureido)-phenyl]- 
propionyl}-[l,4]diazepan-l- 
yI)-4-oxo-3,3- 

HImpflivlhiitiinnic 9cid. 


3.29 


539 




Compound MX 


4-(4.{3-[3-methoxy-4-(3-o- 
tolyl-ureido)-phenyl]- 
propionyI}-[l,4]diazepan-l- 
yI)-4-oxo-3-phenyibutanoic 

siptd 


3.53 


587 


Ph 


Compound MY 


4-(4-{3-[3-methoxy.4-(3-o- 

tolyI-ureido)-phenyl]- 

propionyl}-[l,4]dia2epan-l- 

yl)-4-oxo-3-methylbutanoic 

acid« 


3.18 


525 




Compound MZ 


4-(4-{3-[3-methoxy-4-(3-o- 
toIyl-ureldo)-phenyI]- 
propionyl}-[l,4]dia2epan-l- 
yl)-4-oxo-3-(carbobenzyloxy)- 
butanoic acid. 


3.57 


660 


CBZ-N 
H 


Compound NA 


2-(4-{3-[3-methoxy-4-(3-o- 
tolyI-ureido)-phenyl]- 
propionyl ,4]diazepan- 1- 
carbonyO-cydohexane- 
carboxylic acid. 


3.44 


565 
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Compound NB 


3-(4-{3-[3-methoxy-4-(3-o- 
toIyl-ureido)-phenyl]- 
propionyl }- [l,4]diazepan-l- 
carbonyl)-4,7,7- 
trimethyibicyclo[2.2.1]heptan 
e-2-carboxylic acid. 


3,42 


593 






Compound NC 


5-(4-{3-[3-methoxy-4.(3-o- 
tolyl*ureido)-phenyl]- 
propionyi}-[ly4]diazepan-l- 
yl)-5-oxo«pentanoic acid. 


3.14 


525 




Compound ND 


5-(4.{3.[3.methoxy-4-(3-o- 

toiyl-ureido)-phenyl]- 

propionyI}-[l,4Jdia2epan-l- 

yl)-3-methyl-5*oxo-pentanoic 

acid. 


3.2 


539 


T 


f 


Compound NE 


5-(4-{3-[3-methoxy-4-(3-o- 
tolyl-ureido)-phenyl]- 
propionyl}-[l,4]diazepan-l- 
yI)-3-ethyI-3-methyl-5-oxo- 
pentanoic acid 


3S4 


567 


\ 


f 


Compound NF 


5-(4.{3-[3-methoxy-4-(3-o- 
tolyl-ureido)-phenyI]- 
propionyl)-[l,4]diazepan-l- 
yl)-2,2-dimethyl-5-oxo- 
pentanoic acid 


3.31 


553 




Compound NG 


5-(4-{3-[3-methoxy-4-(3.o- 

tolyl-ureido)-phenyI]- 

propionyl}-[l,4]diazepan-l- 

yl)-2-(l^-dioxo-l,3-dihydro- 

isoindol-2-yl)-5-oxo-pentanoic 

acid 


3.41 


670 


^ c 
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Compound NH 


5-(4-{3-(3-methoxy-4-(3-a- 

tolyl-ureido)-phenyI]- 

propionyl}-[l,4]diazepan-l- 

yI)-S-oxo-3-phenyipentanoic 

ftcid 


3.44 


601 


Ph 


Compound NI 


5-(4-{3-[3-methoxy-4-(3-o- 
tolyI-ureido)-phenyl]- 
propionyI}-[l,4]diazepan-l- 
yl)<3,3-dimethyl-5-oxo- 
pentanoic acid 


339 


553 




Compound NJ 


2.[5-(4-{3-[3-methoxy-4-(3-o- 
toIyl-ureido)-phenyI]- 
propionyI}-[l,4]diazepan-l- 
yI)-2-oxo-ethyl]-benzoic add 


3.44 


573 





EXAMPLE 22 

Compound NK 

A solution of 2-benzyloxycarbonylamino-3-[4-({2-[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]- 
5 acetylamino}"methyl)-piperidin-l-yI]-propionic add ethyl ester [Reference ExamplelS, 0.17g] in 
IM sodium hydroxide (0.78ml) and methanol (2ml) was heated at 40 ®C for lOh. The mixture was 
neutralised to pH 6 with IM hydrochloric acid and extracted with ethyl acetate (3x 20ml). The 
solution was concentrated to low volume and subjected to flash chromatography eluting with a 
1:1 mixture of methanol and ethyl acetate to afford 2-benzvloxvcarbonvlamino-3-r4>((2-r3> 
10 methoxv«4-(3-o-tolvl-ureido)-phenvn-acetvlamino}*methvl)«Diperidin«l-vn«propionic acid 

(50mg, Compound NK) as a pale yellow solid. HPLC: R'p=14.02 minutes. HPLC conditions: 
Dynamax 60 angstrom CIS column; acetonitrile/water mix (both buffered with 0.1%TFA) - 0% 
acetonitrile for Smins ramp up to 100% acetonitnle at 15 minutes, maintain at 100%; UV 
detection @ 220 nM. MS 654 (MNa * ,100%), 632 (MH* ,50%). 

15 

EXAMPLE 23 

Compound NL 

A mixture of 4-({2-[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetylamino}-methyl)-piperidine 
(Reference Example 4, 200mg), glutaric anhydride (lOOmg), tetrahydrofuran (20ml) and 
20 dimethylformamide (5ml) was stirred at ambient temperature for 48 hours. After this time, the 
reaction mixture was concentrated to low volume and poured into l.OM hydrochloric acid 
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(50ml). The resultant solid was collected and washed with 1,0M hydrochloric acid (10ml) and 
water (2xl0ml). The solid was recrystalUsed from ethanol to leave 5-f4-({2-r3-methoxY-^4-(3-o> 
tolvl>ureido)-Dhenvl1-acetvlamino>-methvn-Diperi dln-l-vlV5-oxo-pentanoic add 
(80mg, Compound NL) as a white solid, m.p. 177-180 °C [Elemental analysis:- C,63.7; H,7.0; 
N,10.6% Calculated for C28H36N4O6:- C,64.1;H,6.9;N,10.7%]. MS: 525 [MH]+ 

EXAMPLE 24 

Compounds NM and NN 

A mixture of 4-({2-I3-methoxy-4.(3-o-tolyl-urddo).phenyll-acetyIamino}-methyl)-piperidine 
(Reference Example 19, 150 mg), N-(^err.butoxycarbonyl)-L.glutamic add-a-benzyl ester 
(120mg), [0-{7-azabenzotriazoI-l-yl)-l,l^A-tetramethyluronium hexafluorophosphate] (120mg) 
and dllsopropylethylamine (0.1ml) in dimethylformamide (5ml) was stirred at ambient 
temperature for 18 hours. After this time, the reaction mixture was poured into l.OM 
hydrochloric add (20ml) and the resultant white soUd collected and washed sequentiaUy with 
lOmI portions of water, saturated sodium bicarbonate and water. The resultant white solid was 
dissolved in ethanol (lOml) and treated witti 10% paUadium on charcoal (20mg). This reaction 
mixture was stirred at ambient temperature under an atmosphere of hydrogen for 18 hours 
before beii^ filtered through a short pad of diatomaceous earth. The fdtrate was concentrated 
tA leave f5:^-2>tert-Butoxvcarbonvlamino-S-r4>((2-r3-m ethoxv-4-(3-o-tolvl-^ 
acetvlaminoVmethvlVpiperidin-l-vn-S-oxo -nentanoicacid (SOmg, Compound NM) as a white 

solid , m.p. >135 ''C (with decomposition). MS: 640 [MH]+. 

(b) By proceeding in a similar manner to Example 4(a) but repladng N-(t£it-butoxycarbonyl)-L- 
glutamic add*a-benzyl ester with N-(^crt-butoxycarbonyl)-D-glutamic add-a-benzyl ester there 
was prepared fJgV2-tert-butoxvcarbonvlamino-5-r4-(f 2-r3-methoxv-4-(3-o-tolvl-ureido)-phenvn- 
acetvlaminol-methvn-piperidin-l-vn-5-o xo-pentanoic acid (Compound NN) as a white soUd, m.p. 

>13S °C (with decomposition). MS: 640 [MH]+. 

REFERENCE EXAMPLE 1 
3.4-Dimethoxv-3-fN-methvl-3-amino Dropvliminol benzene 

A mixture of 3,4.dimethoxy- benzaldehyde (38.2g) in toluene (450ml) was treated with N-methyl- 
1,3-propanediamine (23.7ml), then heated at reflux temperature under Dean and Stark 
conditions for one hour and then allowed to stand overnight The reaction mixture was 
evaporated to give the title compound (61g) which was used without further purification. 
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REFERENCE EXAMPLE 2 
Prep of 2-methoxY-phenoxvpropvlamine > 
Sodium hydride (1.6g) was added to 2-inethoxyphenol (5g) in tetraiiydrofuran under nitrogen 
5 and stirred for 15 minutes. N-(3-bromopropyI)phthalimide (11.26g) was added in 

tetrahydrofuran (40ml) and the reaction heated at reflux for 6 hours. The solvent was removed 
under reduced pressure, the residue dissolved in dichloromethane and the organic layer 

^ separated, washed with IM NaOH and saline then dried with magnesium sulphate, Altered and 

the hlti^te concentrated under reduced pressure to give N-[3-(2-methoxyphenoxy)propyl]- 

10 phthalimide as a pale yellow solid. N-[3-(2-methoxyphenoxy)propyl]phthalimide (8g) was 

suspended in ethanol (40ml) and hydrazine hydrate (1.28g) added and the mixture refluxed for 1 
hour to give a thick white paste. HCl was then added (7.2ml of 18% HCl(aq)) ands the mixture 
refluxed for a further hour. After cooling the resulting solid was filtered and washed with 
ethanol. The filtrate was concentrated under reduced pressure and basified with IM sodmm 

15 hydroxide and then extracted with dichloromethane and then dried with magnesium sulphate, 
filtered and the filtrate concentrated under reduced pressure to give 2-methoxyphenoxy)- 
propylamine as a pale brown oil. 

REFERENCE EXAMPLE 3 
20 Prep of Fmoc-3-oxopiperazin-2-Yl-acetic acid 

Dimethyl malonate (66«96g) and ethylenediamine (23.5g) were dissolved In 2-propanoland heated 

to SS'C for 16hours. The solvent was removed under reduced pressure and the resulting white 
solid was recrystalllsed from acetone to give methyI-3-oxopiperazin-2-yI-acetate as white crystals 
(605g). 

25 To sodium hydroxide (20«9g) in water (80ml) was added methyl-3-oxopiperazin-2-yl-acetate 
(30g). The mixture was stirred overnight and the methanol then removed under reduced 
pressure. Water (100ml) was added and the pH was adjusted to pHl with IN HCl and the 
resulting oil extracted into ethyl acetate. The organics were separated, dried with anhydrous 
magnesium sulphate, fUtered and the filtrate reduced under vacuum to give 3-oxopiperazin-2-yl- 

30 acetic add. 

3-Oxopiperazin-2-yl-acetic acid (20g) was added to sodium hydrogen carbonate (17.5g), N-(9- 
fluorenylmethoxycarbonyloxy)succinimide (35g), acetone (300mi) and water (80ml). The mixture 
was stirred for 16 hours and the resulting solid filtered, washed with water and dried under 
vacuum to give fmoc-3-oxopiperazin-2-yl-acetic acid. 



35 
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iREFERENCE EXAMPLE 4 
Preparation of Fnioc-4>phenvl'PiDerazin-2 -vl-acetic add 

N-Phenyl^N'-(triphenylmethyI)ehane-i;j-diainine (Sg) (J. Chem, Soc Perkin 1035 
(1992)) was added to methyl-4-bromocrotonate (2.78g) in acetone (120inl) and anhydrous 
potassium carbonate (3.6g). After stirring for IShours the mixture was filtered and the filtrate 
concentrated under reduced pressure to give methyI-4-{N-phenyl-N-[2- 
(triphenylmethylamino)ethyl]amino}but-2-oate as a yellow oil. 

Methyl.4.{N-phenyl-N-[2-(triphenylmethylamino)ethyllamino}but.2-oate(1.97g)was 
dissolved in methanol (18ml) and HCl added (4M in dioxan, 18ml). After refluxing for 20 
minutes the mixture was neutralised with potassium carbonate and extracted with 
dichloromethane. The combined extract was dried with anhydrous magnesium sulphate, filtered 
and the filtrate reduced under vacuum to give methyM-phenylpiperazine-2-yl-acetate (860mg) 
as a pale yellow oil after chromatography. 

To potassium hydroxide (1.44g) in water (30ml) and methanol (50ml) was added methyi-4- 
phenylpiperazine-2-yl-acetate (2g). The mixture was stirred for 45 minutes and the methanol 
then removed under reduced pressure and the pH was adjusted to pH3 by addition of 
concentrated hydrochloric acid and the solution concentrated under vacuum to give 
4-phenylpiperazine-2-yl-acetic acid. 

4-Phenylpiperazine-2.yl-acetic acid (2.19g) was added to sodium hydrogen carbonate (2.16g), N- 
(9.fluorenylmethoxycarbonyloxy)succinimide (2.88g), acetone (25ml) and water (30ml). The 
mixture was stirred for 19 hours the acetone was removed under reduced pressure. The mixture 
was acidified to pH3 with citric acid (10% in water), and the resulting solid extracted into 
dichloromethane, dried with anhydrous magnesium sulphate, filtered and the filtrate reduced 
under vacuum to give Fmoc-4-phenyl-piperazin-2-yl-acetic acid as a white foam (3.4g). 

REFERENCE EXAMPLE 5 
Prep of fl.41dia2epane«l«carbQnvl)-aminol-pentan edioic acid 

Dimethyl-3-oxoglutonate (26.1g) and ammonium acetate (120g) in methanol (400ml) was stirred 
over 3A molecular sieves for 2 days. The solution was filtered and ttie pH adjusted to 3.0 using 
HCl (4M in dioxan). Sodium cyanoborohydride (11.8g) was added and the mixture stirred for 1 
hour. The solvent was removed under reduced pressure and the pH adjusted to pH9. Water 
(200ml) was added an the organics extracted into dichloromethane. The organics were dried with 
anhydrous magnesium sulphate, filtered and the filtrate reduced under vacuum to give a clear oil 
tiiat was distilled (0.4mmHg, 87oC) to give dimethyl-3-aminopentanedioate. 
Homopiperazine was loaded onto a nitrophenylcarbonate activated Wang resin (Dixit D M, 
Leznoff C C,Isr J Chem, 17() p. 248, 1978). The resin(lg) was treated with dichloromethane 
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(ISml), diisopropylethylamine (1.75ml) and phosgene (1.93M solution in toluene, 5nils) and the 
resin shaken for 13 hours. The resin was washed six times with dichloromethane, and then twice 
with dimethylformamide. Then dimethylformamide (10ml) was added and triethylamine 
(0.75ml) and dimethyl-3-aminopentanedioate and the mixture shaken for 1 hour and allowed to 
stand for 3 days. The resin was drained and washed six times with dimethylformamide, and then 
three times with methanol , dichloromethane and finally with diethyl ether before drying under 
vacuum. The resin was then treated with a mixture of trifluoroacetic acid, dichloromethane, 
~ water (35:15:5, 20ml) for one hour. The resin was then filtered and the filtrate reduced under 
nitrogen to give [l,4]diazepane-l*carbonyl)-amino]-pentanedioic add as a brown oil. 

REFERENCE EXAMPLE 6 
Ethvl-3-(2.4-dioxo*3.4'dihvdro-2H>Pvrimidin-lvl)-propionate 

Uracil (5g) was refluxed for 16 hours with ethyl acrylate (4.5g) and sodium ethoxide (300mg) in 
etfaanol (lOOmI). The remaining solid was filtered off and Dowex-50 resin (lOg) was added. The 
resin was ronoved by filtration and the remaining liquor reduced under vacuum to give solid 
ethyl-3-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-lyl)-propionate (9g). 

REFERENCE EXAMPLE 7 
Ethvl»3-(Chloro-2-oxo-2HpYrimidin-l-vl)-propionate 

Ethyl-3-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-lyl)-propionate (5g) and phosphorous oxychlortde 
(11.6ml) were stirred at 7VC for 4 hours. Excess phosphorous oxychioride was removed under 
vacuum and the remaining oil cooled to 0**C and neutralised with 5% aqueous sodium hydrogen 
carbonate. The resulting solid was filtered off , dissolved in acetonitrile, dried with anhydrous 
magnesium sulphate, filtered and the filtrate reduced under vacuum to give ethyl-3-(chloro-2- 
oxo-2Hpyrimidin-l-yl)-propanoate (3g). 

REFERENCE EXAMPLE 8 
l-f4-fr3-methoxv-4-f3-o-tolvlureido)phenvnacetvl)-fl.41-diazepane-l-carbonvl)piperldlne-4- 
carboxvlic acid ethvl ester 

Diisopropylethylamine (8.06mL) was added to a stirred solution of ethyl l*([l,4]Hliazepane-l- 
carbonyl)piperidine-4-carboxylate hydrochloride (1.23g, Reference Example 9) in 
dimethylformamidie (95mL). After lOmin of 3-methoxy-4-[3-(2-methylphenyl)ureido]- 
phenylacetic acid (L22g) and Or(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyluronium 
hexafiuorophosphate (1.47g) were added sequentially. The mixture was stirred for 5h, then 
allowed to stand overnight at room temperature. After evaporation of the solvents the residue 
was dissolved in ethyl acetate and washed with5% aqueous sodium carbonate, then water and 
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dried over magnesium sulphate. Removal of the solvent afforded a yeUow gum which was 
subjected to flash chromatography (silica, ethyl acetate then 5% methanol in ethyl acetate as 
eluents) to give the title compound (231mg). 

REFERENCE EXAMPLE 9 
Ethvl l-(ri,4Vdiazepane-l-carbonvnpiperidine-4 -carboxvlate hydrochloride 
4M hydrogen chloride in 1,4-dioxan (lOmL) was added to a solution of 4-[4-ethoxy 
carbonylpiperidine-l-carbonyl]-[l,4]^iazepane-l-carboxylic acid tert butyl ester (1.48g, 
Reference Example 10) in ethanol (50mL) and the mixture stirred for 2 hours. Another aUquot of 
4M hydrogen chloride in 1,4-dioxan (lOmL) was added and sturring continued for 5 hours. The 
mixture was evaporated to give the title compound. 

REFERENCE EXAMPLE 10 
4>r4-Ethoxv carbonvlpiperidine>l-carbnnvn-ri.41-d iazepane-l-carboxvlic acid tert butvl ester 
A solution of ethyl l-(4-nitrophenyloxycarbonyi)piperidine-4.carboxylate as a pale yellow soUd 
(1.61g, Reference Example 11) in dimethylformamide (lOmL) was treated with triethylamine 
(4.86mL) then with a solution of N.(t-butoxycarbonyl)-homopiperarine (Ig) in 
dimethylformamide (lOmL). The mixture was stirred at room temperature ifor Shours, then at 
60*'C for 5 hours, then at 100**C for 2hours and then at reflux for 9 hours. The reaction mixture 
was evaporated and flie residue was dissolved in ettiyl acetate. The solution was washed witti 
aqueous sodium bicarbonate (10% ) then witti and brine and dried (MgS04). Evaporation of flie 
solvent pave the title compound (1.48g) as an oiL 

REFERENCE EXAMPLE 11 
Ethvl l-(4-nitrophenvloxvcarbonvl)piperidi ne-4-carboxvlate 

A solution of 4.nitrophenyl chloroformate (19.63g) in dichloromethane (ISOmL), under a 
nitrogen atmosphere, was treated dropwise with ethyl isonipecotate (ISg) in a mixture of 
dichlorometiiane (ISOmL) and diisopropylettiylamine (33.93mL), whilst keeping tiie reaction 
mixture at -IS'^C. After stirring at room temperature for 4 hours and then standing for at room 
temperature 16 hours the reaction mixture was washed witfi aqueous sodium bicarbonate 
solution (10%), then with brine, then dried over magnesium sulphate and then evaporated. The 
residue was subjected to flash chromatography on silica using gradient elution with a mixture of 
etfiyl acetate and pentane (1:5 to 3:10, v/v) to give the titie compound (24.1g) as a pale yellow 
solid. 
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REFERENCE EXAMPLE 12 
Ethvl>(4-(243-methoxv-4-(3'(2"methvlDhenvl)ureido)-phenvIl-acetvlaminol"piperi^ 
acetate 

A solution of 4-{2-[3-methoxy-4-(3-(2-methyIphenyl)ureido)-phenyl]-acetylamino}-piperidine 
5 (0.67g, Reference Example 13) and dlisopropylamine (2.96g) in dry dimethylformamide (75nil) 

was treated with ethyl bromoacetate (0^8g). After stirring at room temperature for 18 hours an 

additional quantity of ethyl bromoacetate (SOmg) was added and stirring was continued for an 
^ additional 4 hours. The reaction mixture was diluted with ethyl acetate (300ml) and then the 

solution was washed twice with 0.4% sodium hydrogen carbonate (100ml), then dried over 
10 magnesium sulphate and then evaporated. The residue was subjected to flash chromatography 

on sUica, using a gradient elution using ethyl acetate to 10% methanol in ethyl acetate, to give the 

tide compound (0.23g) as a foam. 

REFERENCE EXAMPLE 13 
15 4-(2-r3-Methoxv*4-(3-(2-methvlphenvl)ureido)-phenvn-acetvlaminol-piperidine 

A solution of l-benzyl-4-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)-phenyl]-acetylamino}- 
piperidine [4g, Reference Example 14] in a mixture of ethanol and acetic add (300ml , 5:1, v/v) 
was hydrogenated at 2 bar hydrogen pressure in the presence of 5% palladium on carbon for 18 
hours. The reaction mixture was filtered through Hyflo Super Cel ® and the filter pad was 
20 washed with ethanol (250ml). The combined filtrate and washings were evaporated to afford the 

- title compound (2Jg) as an off-white foam. MS; M*** 397 (100%). - 

REFERENCE EXAMPLE 14 
l-Benzvl-4-(2-r3-methoxv-4-(3-(2-methvlphenvl)ureido)-phenvI1*acetvlamino)-piperidine 

25 A solution of 3-methoxy-4-[3-(2-raethylphenyl)ureido]phenylacetic acid (2g, prepared as 

described in Example 52B of International Patent Application Publication No. WO 96/22966), 
diisopropyiethylamine (2.44ml) in dry dimethylformamide was treated with 
[0-{7-azabenzotriazoI-l-yl)- 1,1,3,3- tetramethyluronium hexafluorophosphate (2.54g) followed by 
4-amino-l-benzylpiperidine (Uml). After stirring at room temperature for 30 minutes the 

30 reaction mixture was evaporated and then treated with ethyl acetate (300ml). The solution was 
washed with saturated sodium hydrogen carbonate (200ml), then with water (100ml), then dried 
over magnesium sulphate and then evaporated to give the title compound (3g) as an orange foam 

which was used without further purification. MS: M**" 487 (100%). 



35 



wo 99/54321 



PCT/GB99/01230 



-168- 



REFERENCE AMPLE 15 
(a) 4-r(3,4-diinethoxvben2viideneamino>niethv llD!Deridine 
A solution of 4-aminomethylpiperidine (14.4g) in toluene (150ml) was treated with 
3,4-dimethoxybenzaIdehyde (20.9g) at room temperature and the resulting mixture was heated at 
reflux for 3 hours with the aid of a Dean-Stark trap for water removal. The reaction mucture 
was evaporated to give the title compound (33g) as an off white solid which was used without 
further purification. 



(b) By proceeding in a similar manner to Reference Example lS(a), but using (R3)-3- 
aminopyrrolidine, there was prepared (R.SV3-r3.4-d imethoxvbenzvlidene-amino)pvrrolidine. 

(c) By proceeding in a similar manner to Reference Example 15(a), but usmg 
3-aminopropylmethyiamine, there was prepared r3-(3.4-dime thoxvbenzvlidene- 
amino^propvllmethvlamine. 

REFERENCE EXAMPLE 16 

(a) 4-(r3-Methoxv-4-(3'0-tolvl-ureido)-phenvl1-ace tvn«ri.41diazepane 

To an ice cooled solution of 4-{[3.methoxy-4-(3-o-tolyl-urddo)-phenyl]-acetyI}-[l,41diazepane-l- 
carboxylic acid tert-butyl ester [Reference Example 17(a)l (25g) in dry dichloromethane (120ml) 
was added trifluoroacetic add (40ml). The solution was stirred at O^C for 2 hours and the solvent 
^ rcsnoved under vacuum. The residue was taken up in dichloromethane (200ml) and washed with 
IM sodium hydroxide (50ml). The aqueous layer was washed with tetrahydrofuran (200ml) 
which was then washed with saturated brine. The combmed organic layers were dried with 
magnesium sulphate, filtered and evaporated to afford the title compound (1.8g) as a light brown 
oil. MS: 519 (MNa%24%), 497 (MH*^0%), 441 (M.C4H9*,50%). 

(b) By proceeding in a manner similar to Reference Example 16(a) but replacing 4-{[3- 
methoxy-4-(3-o-toiyl-ureido)-phenyl]-acetyl}.[l,4]dia2epane-l-carboxylic acid tert-butyl ester 
with 4-{[3-methoxy^-(3-o-tolyI-ureido)-phenyl]-propionyl)-[l,4]dia2epane.l-carboxylic acid 
tert-butyl ester [Reference Example 17(b)], there was prepared 4-(r3-Methoxv>4-f3-o-tolvl- 
ureidoVDhenvn-DroDionvn-rL41diazepane in 62% yield. MS: 533 (MNa* ,28%), 511 (MH* 
,21%), 455 (M.C4H9*,47%), 411 (M-C5H902*, 65%). 
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REFERENCE EXAMPLE 17 

(a) 4-ir3-Methoxv-4-(3-o-tolvl-ureido)-phenvn-acetvll-ri,41diazeDane»l-carboxvlic acid tert« 
butyl ester 

5 To a solution of [3-inethoxy-4*(3-o-tolyl-ureido)-phenyI]-acetic add (2g) in dry 

dimethylformamide (50ml) was added o-(7-azabenzotriazol-l-yl)l,lr393*tetramethyluroniuni 
hexafluorophosphate (2^4g) and the mixture stirred for 10 minutes. Diisopropylethylamine 

_ (3.3ml) followed by tert-butyM-homopiperazine (1^7g) were added and the reaction stirred at 
room temperature for 3 hours. The reaction was concentrated in vacuo and treated with 10% 

10 sodium carbonate solution. The aqueous layer was decanted. The residue was taken up in 
tetrahydrofuran (50ml) and dried over magnesium sulphate. Filtration and evaporation 
afforded the titie compound (3g) as an orange oil. MS: 397 (MlT ,100%). 

(b) By proceeding in a manner similar to Reference Example 17(a) but replacing 

15 [3-methoxy-4-(3-o-tolyI-ureido)-phenyl]-acetic acid with [3-methoxy-4-(3*o-toIyI-ureido)-phenyl]- 
propionlc acid there was prepared 4-fr3-Mfethoxv-4-f3-o-tolvl-ureido)-phenvll"Propionvn- 
f 1.41dia2;eDane'l-carboxvlic acid tert-bntvl ester (2.9g) as an orange oil. MS: 411(MH^f 100%). 

REFERENCE EXAMPLE 18 
20 2>Benzvloxvcarbonvlamino-3-r4-({2-r3-methoxv-4-(3-o«toIvl-ureido>-phenvn-acetvlamino>" 
methvn-piperidin-l-vn-propionic acid ethyl ester 

A mixture of 4-({2-[3-methoxy-4-(3-o-tolyI-ureido)-phenyI]-acetylamino}-methyl)-piperidine 
[Reference Example 19, 0.542g] and aziridine-l,2-dicarboxyIic add 1-benzyl ester 2-ethyI ester 
[Reference Example 21, 1.03g] in dry tetrahydrofuran (20ml) and dimethylformamide (30ml) 
25 was refluxed for 72 hours. The mixture was concentrated to low volume and subjected to flash 
chromatography on silica eluting with ethyl acetate then with a mixture of 10:1 ethyl acetate and 
methanol to afford the title compound (0.15g) as a pale orange solid. MS: 660 (MH*" ,100%). 

REFERENCE EXAMPLE 19 
30 4-({2-f3-methoxv-4-(3-o*toIvl-ureido)-phenvn-acetvlamino>-methvn-piperidine 

To an ice cooled solution of 4-({2-[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetylamino}-methyI)- 
piperidine*l-carboxylic acid tert*butyl ester [Reference Example 20, 8g] in dichloromethane 
(120ml) was added trifluoroacetic acid (30ml). The reaction mixture was stirred at room 
temperature for 1.5h. The mixture was concentrated to dryness. The residue was treated with 
35 IM sodium hydroxide (lOmI) and extracted with tetrahydrofuran (5x 30ml). The organics were 
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washed with saturated brine and dried with magnesium sulphate. Filtration and concentration in 
vacuo afforded the title compound (6g) as a white solid, m.p. 154-160**C. MS: 411 (MH* ,100%). 

REFERENCE EXAMPLE 20 
5 4-(l2-r3-Methoxv-4-(3-o-tolvl-ureido>-nhenvl1-acetvlaminol-me thvl)-piperidine-l-carboxYlic acid 

tert'butvl ester 

To a mixture of [3-methoxy-4:{3-o-tolyl-urei^q)-phenyl]-acetic acid (5g), 4-aminomethyl- 
-~ - piperidine-l-carboxyiic add tert-butyi ester [ prepared acqprding to the procedure described in 
W09412181, 3.5g] and diisopropyiethylamine (6.45g) in anhydrous dimethylformamide (150ml) 
10 was added o-(7-azaben2otriazoH-yI)l,l,3,3-tctramethy!uromum hexafluorophosphate (6.0^. 
The reaction mixture was stirred at room temperature for 4h and poured into IM hydrochloric 
acid (700ml). The resulting solid was filtered, washed witti water (5x 50ml) and dried on high 
vacuum to afford the title compound as a white solid which was used without further 
purification. MS: 511 (MlT ,100%) . 

15 

REFERENCE EXAMPLE 21 
Aziridine-1.2-dicarboxvlic acid 1-benzvl ester 2-ethvl ester 

To a solution of ariridine-2-carboxylic acid ethyl ester (prepared according to the method of 
Can. J. Chem. (1982), 60, 2830) in a 1:1 mixture of acetonitrile/tctrahydrofuraii under a nitrogen 

20 atmosphere was added diisopropyiethylamine (3,85ml) and CBZ-sucdmmide (5.0g). The mixture 
was stirred at room temperature for 24h. The reaction mixture was concentratai to low volume 
and diluted with ethyl acetate (150ml). The organics were washed with water (3x 100ml) and 
saturated brine (100ml). The solution was dried over magnesium sulphate, filtered and 
concentrated in vacuo. Purification by Mplc, eluting witii 6:1 cydohexane/ethyl acetate to afford 

25 the titie compound (3g) as a yellow oil. MS: 272 (MNa* ,100%). 

IN VITRO AND IN VIVQ TF^ST PROCEDURES 

30 L Inhibitory effects of compounds on VLA4 dependent cell adhesion t o Fibronectin and 
VCAM. ' ■ . - . - - . 



35 



LI Metabolic labelling of RAMOS cells. 

RAMOS cells (a pre-B cell line from ECACC, Porton Down, UK) are cultured in RPMI culture 
medium (Gibco, UK) supplemented with 5% foetal calf serum (FCS, Gibco, UK). Prior to assay 
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the ceils are suspended at a concentration of 0.5 X 10^ cells/ml RPMI and labelled with 
400fiCi/100mls of [^Hl-methionine (Amersham, UK) for 18 hours at 3TC. 

12 96 well plate preparation for adhesion assay. 

5 Cytostar plates (Amersham, UK) were coated with 50(il/well of either 3}tg/nil human soluble 
VCAM-1 (R&D Systems Ltd» UK) or 28.8^g/ml human tissue Fibronectin (Sigma, UK). In 
control non-specific binding wells 50^1 phosphate buffered saline was added. The plates were 

— ~^ then left to dry in an incubator at ZS'^C, pyemight The next day the plates were blocked with 
200Ml/weD of Pucks buffer (Gibco, UK) supplemented with 1% BSA (Sigma, UK). The plates 

10 were left at room tonperature in the dark for 2 hours. The blocking buffer was then disposed of 
and the plates dried by inverting the plate and gently tapping it on a paper tissue. 50|iil/well of 
3.6% dimethyl sulphoxide in Pucks buffer supplemented with 5mM manganese chloride (to 
activate the integrin receptor Sigma, UK) and 0.2% BSA (Sigma, UK), was added to the 
appropriate control test binding and non-spedfic binding assay wells in the plate. 50^1/wdl of 

15 the test compounds at the appropriate concentrations diluted in 3.6% dimethyl sulphoxide in 

Pucks buffer supplemented with 5mM manganese chloride and 0.2% BSA, was added to the test 
wells. 

Metabolically labeDed cells were suspended at 4 x 10^ cells/ml in Pucks buffer that was 
supplemented with manganese chloride and BSA as above. 50^1/weU of cells in 3.6% dimethyl 
20 sulphoxide in Pucks buffer and supplements was added to all plate wells. - 

The same procedure exists for plates coated with either VCAM-1 or fibronectin and data is 
determined for compound inhibition of cell binding to both substrates. 

13 Performance of assay and data analysis. 

25 The plates containing cells in control or compound test wells are incubated in the dark at room 
temperature for 1 hour. 

The plates are then counted on a Wallac Microbeta scintillation counter (Wallac, UK) and the 
captured data processed in Microsoft Excel (Microsoft, US). The data was expressed as an 
IC50, namely the concentration of inhibitor at which 50% of control binding occurs. The 
30 percentage binding is determined from the equation: 



{[(Ctb - Cns)-(Ci - Cns)] / (Ctb " Cns)}X 100 = % binding 
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where CxB the counts bound to flbronectin (or VCAM-1) coated wells without inhibitor 

present, C^g are the counts present in wells without substrate, and are the counts present in 

wells containing a cell adhesion inhibitor. 

Compound data of this invention is expressed for IC50S for inhibition of cell adhesion to 

5 both fibrpnectin and VCAM-1. Particular compounds of the invention inhibit cell adhesion to 
fihronectin and VCAM-1 with ICSOs in the range 100 micromoiar to 1 nanomolar. Preferred 
compounds of the invention inhibit cell adhesion to fihronectin and VCAM-1 with ICSOs in the 
range 30 micromoiar to 0.1 nanomolar. Especially preferred compounds of the invention inhibit 
cell adhesion to fihronectin and VCAM-1 with ICSOs in the range 100 nanomolar to 0.1 

10 nanomolar. 

2. Inhibition of antigen-induced airwav inflammation in the mouse and rat 

2.1 Sensitization of the animals. 
IS Rats (Brown Norway, Harland Olac, UK) are sensitized on days 0, 12 and 21 with ovalbumm 
(100 pg, mtraperitoneally [i.p], Sigma, UK) administered with aluminium hydroxide adjuvant 
(lOOmg, i.p., Sigma, UK) in saline (1ml, i.p.). 

In addition mice (C57) are sensitized on days 0 and 12 with ovalbumin (lOjiig, i.p.) administered 
with aluminium hydroxide adjuvant (20mg, i.p.) in saline (OJtml, i.p.). 

20 

22 Antigen challenge. 

Rats are challenged on any one day between days 28-38, while mice are challenged on any one 
day between days 20-30. 

The animals are challenged by exposure for 30 minutes (rats) or 1 hour (mice) to an aerosol of 
25 ovalbumin (lOg / 1) generated by an ultrasonic nebulizer (deVilbiss Ultraneb, US) and passed into 
an exposure chamber. 

2.3 Treatment protocols. 

Animals are treated as required before or after antigen challenge. The aqueous-soluble 
30 compounds of this invention can be prepared in water (for oral, p.o. dosing) or saline (for 

intratracheal, i.L dosing). Non-soluble compounds are prepared as suspensions by grinding and 
sonicating the solid in 0.5 % methyl cellulose / 0.2 % polysorbate 80 in water (for p.o. dosing, 
both Merck UK Ltd., UK) or saline (for i.t. dosing). Dose volumes are: for rats 1ml / kg, p.o. or 
0.5mg / kg, i.t.; for mice 10ml / kg, p.o. or Iml / kg, i.t 
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2.4 Assessment of airway inflammation. 

The cell accumulation in the lung is assessed 24 hours after challenge (rats) or 48-72 hours after 
challenge (mice). The animals are euthanized with sodium pentobarbitone (20(hng/kg, i.p., 
Pasteur Merieux, France) and the trachea is immediately cannulated. Cells are recovered from 
the airway lumen by bronchoalveolar lavage (BAL) and from the lung tissue by enzymatic 
(coUagenase, Sigma, UK) disaggregation as follows. 

BAL is performed by flushing the airways with 2 aliquots (each 10 ml/kg) RPMI 1640 medium 
(Gibco, UK) containing 10 % fetal calf serum (FGS, Serotec Ltd., UK). The recovered BAL_ _ 
aliquots are pooled and cell counts made as described below. 

Immediately after BAL, the lung vasculature is flushed with RPMI 1640 / FCS to remove the 
blood pool of cells. The lung lobes are removed and cut into 0.5 mm pieces. Samples (rats: 
400mg; mice: 150mg) of homogenous lung tissue are incubated in RPMI 1640 / FCS with 
collagenase (20 U/ml for 2 hours, then 60 U/ml for 1 hour, 37*'C) to disaggregate cells from the 
tissue. Recovered cells are washed in RPMI 1640 / FCS. 

Counts of total leukocytes recovered from the airway lumen and the lung tissue are made with 
an automated cell counter (Cobas Argos, US). Differential counts of eosinophils, neutrophils and 
mononuclear cells are made by light microscopy of cytocentrifuge preparations stained with 
Wright-Giemza stain (Sigma, UK). T cells are counted by flow cytometry (EPICS XL, Coulter 
Electronics, US) using fluophore-labelled antibodies against CD2 (a pan-T cell marker used to 
quantify total T cells), CD4, CDS and CD25 (a marker of activated T cells). All antibodies were 
supplied by Serotec Ltd., UK) — 

2S Data analysis. 

The cell data was expressed as mean cell numbers in unchallenged, challenged and vehicle 
treated, and challenged and compound treated groups, including the standard error of the 
means. Statistical analysis of the difference among treatment groups was evaluated using 
one-way analysis of variance via the Mann- Whitney test. Where p < 0.05 no statistical 
signiflcance existed. The inhibitors of the invention caused a statistically significant reduction in 
eosinophil and lymphocyte numbers in the BAL and airway tissue. 
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CLAIMS 



1. A compound of formula (I) 



R 



(D 



wherein:- 

r1 represents a group selected from : 
(i) r5-l3- 
(u) r5.l4-r6- 
(ui) rS.l4-r7.l5- 

(iv) RS-L^-Arl-L^- 

(v) R5.L4.Arl.L<*-R<>- 

(vi) RSj^-Arl-R^-LS. : „ _ . 

r2 represents hydrogen or lower alkyi; 

r3 and R^ independently represent hydrogen or a group selected from alkyl, alkenyl and alkynyl 
each optionally substituted by one or more atoms or groups chosen from halo, oxo, R*, 
.C(=0)-R9, .NH-C(=0).r5^ or -C(=0)NY1y2; or 
r3 and R* together may represent -(CH2)n- -C(=0)-CH=:CH-; 

rS is alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, cycloalkyl, cycloalkylalkyl, 
cydoalkylalkenyl, cycloalkylalkynyl, cycloalkenyl, cydoalkenylalkyl, heteroaryl, 
heteroaryialkyl, heteroarylalkenyl, heteroarylalkynyl, heterocydoalkyl or heterocydoalkylalkyl; 

R^ is an alkylene chain; 

r7 is an alkylene chain, an alkenylene chain, or an alkynylene chain; 

r8 is an addic functional group (or corresponding protected derivative), aryl, cycloalkyl, 

cycloalkenyl, heteroaryl, heterocydoalkyl, -ZR' or -NY^Y^; 
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is alkyi, aryl, arylalkyl, cycloalkyi, cycloalkylalkyi, beteroaryl, heteroarylalkyl, 
heterocycloalkyi or heterocydoalkylaikyl; 
R^O is a hydrogen atom or a lower alkyl group; 

R is hydrogen or 

A is -N(R)- or -NH-C(=0)- ; 

Ar^ is phenylene or heteroaiyidiyl; 

Ar^ is plienylene, cycloalkjiene, heterocydoalkylene or heteroaryiifiyl; 

I 2 I 

represents C2.6alkyk™ or - (CH) — Ar — (CH)^- ; or 

r" 

die group -L^-N(R3)- represents - (CH)— -\ N ;or 




10 the group -N(R2).l1- represents (CH) p- ; or 

the group .N(R2)-L1.N(R3). represents — ; 

(CH,), 

l2 represents an alkylene, alkenylene, alkynylene, cycloalkenylene, cycloalkylene or 
heterocycloalkylene linkage, each optionally substituted by alkyl, alkenyl, alkynyi, aryl, carboxy 
(or an acid bioisostere), cyano, cydoalkenyl, cycloalkyi, heteroaryl, heterocycloalkyi, oxo, 

15 -C(=0)R^ -CCsOOR^ -C(=0)NY1y2 or -NYIy^, or by alkyl substituted by aryl, carboxy (or 

an add bioisostere), cyano, heteroaryl, heterocydoalkyi, hydroxy, mercapto, -C(=0)R^, 

-C(=0)0R9 .C(=0)NY1y2, .0R9 SCOyR^*, -NHC(=0)OAlkyl, -NY^yZ, .NR10C(=Z)-NY3y4 

or-NH.C(=NH)NH2;or 

^CH,) — (A)^ r" 
the group -N(R^)-L2. represents ^ \ ^ j-^^ ^; 



(CH,), 



20 



l3 Is a direct bond or a -C(=Z)-, -NR10.C(=Z)-, -0-C(=0)-, -SO- or -SO2- linkage; 
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represente a heteroaryldiyl, heterocycloalkylene, -NR1<>-C(=Z)-NR1<^-, -C(=Z)-NR1<>-, 
-C(=Z)-0-, -NRW.C(=Z)., -Z., ^O-, ^02-, -NR1»-, -SO2-NRIO-, -NR10-SO2-, -NR10.C(=0)-0., 
-0-C(=0)., or -O.C(=0)-NR10- Unkage; 

l5 represents a -C(=Z)., .NR1«-C(=Z)-, -0-C(=0)-, -SO- or -SO2- linkage; 

5 is a direct bond, an alkenylene or alkynylene chain, or a -Z-, -SO-, -SO2-, -NRI^- linkage; 

Y Is carboxy (or an acid bioisostere) or -C(=0)-N y1y2; 
.1 : y2 are independently hydrogen, acylj alky! [optionally Substituted by hydroxy, 

heterocycloalkyl, or one or more carboxy or -C(=0)-NHR9 groups], alkylsulphonyl, aryl, 
arylalkyloxycarbonyl, arylsulphonyi, arylalkyi, heteroaryl, heteroarylalkyl, heterocycloalkyl or 

10 heterocycloalkylalkyl; or the group -NY^ Y^ may form a 5-7 membered cyclic amine which (i) 
may be optionally substituted with one or more substituents selected from carboxamido, 
carboxy, hydroxy, 0x0, hydroxyalkyl, HOCH2CH2-(OCH2CH2)v-» or alkyl optionally 
substituted by carboxy or carboxamido (ii) may also contain a further heteroatom selected from 
O, S, SO2 or NY5 and (iii) may also be fused to additional aryl, heteroaryl, heterocycloalkyl or 

15 cydoalkyl rings to form a bicydic or tricyclic ring system; 

y3 and Y* are independenfly hydrogen, alkyl, aryl, arylalkyi, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl; 

y5 is hydrogen, alkyl, aryl, arylalkyi, -C(=Z)R9 or -SO2R'; . . 

Z represents an oxygen or sulphur atom; 
20 b is zero or when w Is at least 1 then b may also represent 1; 

mis zero or 1; 

n is an integer 2 to 4; 

p Is zero or an int^er 1 to 3; 

q is zero or an integer 1 to 4; 
25 r is an int^er 2 to 5; and 

q+ris2to7; 

s is an integer 1 to 3; ... 
- t is an integer 2 or 3; and . 
s+t is 3 or 5; 
30 V is 0, lor 2; 

w is zero or an integer 1 to 3; 
X is an integer 1 to 3; and 
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b+w+x is 1 to 5; 

y is zero or an integer 1 to 3; 

and their prodrugs, and pharmaceuticaliy acceptable salts and solvates of such compounds and 
their prodrugs. 

5 

2. A compound according to claim 1 in which represents a group R^-L^-Ar^-L^- 

wherein is a -€(=0)- linkage, Ar^ is optionally substituted phenylene or optionally substituted 

~~ ' heteroaryldiyl^ is a--NH-C(=0)-NH* linkage, and R^ is an optionally substituted aryl group or 
an optionally substituted heteroaryl group. 

10 

3. A compound according to claim 1 in which R^ represents a group R^-L^-Ar^-R'^-L^* 

wherein is a -C(=:0)- linkage, R'^ is a straight or branched C^.g^l^ylciic chain, Ar^ is 

optionally substituted phenylene or optionally substituted heteroaryldiyi, is a 

-NH-C{=0).NH- Unkage, and r5 is an optionally substituted aryl group or an optionally 
15 substituted heteroaryl group. 

4. A compound according to any preceding claim in which Ar^ is phenylene or pyridlnediyi 
optionally substituted by C}.4alkyl or Cj^alkoxy. 

20 5. A compound according to claim 4 in which Ar^ is phenylene substituted by C j^alkyl or 
Cj^alkoxy. 

6. A compound according to any preceding claim in which is an optionally substituted 
phenyl group or an optionally substituted pyridyl group. 

25 ' 

7. A compound according to claim 6 in which R^ is a phenyl group substituted by Cj^alkyl 
or Cx.4alkoxy. 

8. A compound according to claim 1 having the formula (la) 

30 
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I 



(la) 



in which r2, r3, r4, L^, and Y are as defined in daim 1, R^^ is hydrogen, halc^en, Ci^alltyi 
or Ci^alkoxy, r12 is a direct bond or an allcylene chain, X^, and X^ mdependentiy represent 
N or CR13 (where is hydrogen, halogen, Ci^alkyl or Ci^alkoxy), and 
.r12.c{=0)-N(R2)-l1-N(R3).C(=0)-N(R^)-L2-Y is attached at the ring 3 or 4 position, and thdr 
prodrugs and pharmaceuticany acceptable salts, and solvates (e^. hydrates) of compounds of . 
formula (la) and their prodrugs. 



9. A compound according to daim 8 in wluch the group 
-R12.C(=0)-N(R2)-L1-N(R3)-C(=0)-N(R*)-l2-Y is attached at the ring 4 position. 

10. A compound accordii^ to daim 1 having the formula (Ib):- 




I 



aw 



in which R^, R^, L^, and Y are as defined in claim 1, R^^ is hydrogen, halogen, Ci.4alkyl or 
Ci^alkoxy, R^^ is a direct bond or an alkylene chain, X*, and X^ independently represent N 
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or CRl3 (where R^^ is hydrogen, halogen, Cj^alkyl or Cx^alkoxy), and 

-R12-C(=0)-N(R2)-L1-N(R3)-l2-Y is attached at the ring 3 or 4 position, and their prodrugs and 
pharmaceutically acceptable salts, and solvates (e.g. hydrates) of compounds of formula (lb) and 
their prodrugs. 

11. A compound according to claim 10 in which the group 
-R12-C(=<)).N0R2).l1.N(R3)-l2.Y may preferably be attached 

12. A compound according to any preceding claim in which R^ represents hydrogen. 

13. A compound according to any one of claims 1-11 in which R^ represents methyl. 

14. A compound according to any preceding claim in which R^ represents hydrogen. 

15. > V A compound according to any one of claims 1*13 in which R^ represents methyl. 

16. A compound according to any one of claims 1-9 and 12-15 in which R^ represents 
hydrogen or Ci^alkyl optionally substituted by aryl, heteroaryl, cycloalkyl, alkoxy or 

haIo,j)r R^ represents Ci.4alkenyl. . . — 

17. A compound according to any one of claims 1-9 and 12-15 in which R^ and R^ together 
represent -C(=0)-CH=CH-. 

18. A compound according to any preceding claim in which represents a straight chain 
C2,6alkylene. 

19. A compound according to any one of claims 1-9 and 12-17 in which L^^ represents a -Ar^- 
linkage. 
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20. A compound according to any one of claims 1-17 in wliich the group -N(R2).l1-N(R3)- 
represents — ' 



21. A compound according to any preceding claim in which represents a straight or 
S-T-branchedCii^ialkylene linkage.-, -r-^. --^i -z^-:, --.-j:., _ . . ;^^-zr~sz^-z:: 

22. A compound according to any one of claims 1-20 in which represents a straight or 
branched Ci^alkylene linkage substituted by a group chosen from alkenyi, alkynyl, aryl, 
carboxy (or an acid bioisostere), cyano, cycloalkenyl, cydoalkyl, heteroaryl, heterocycloaikyl, 

10 -C(=0)r9 -C(=:0)0R9, -C(=0)NY1y2 or -NYIy^, or by alkyl substituted by aryl, carboxy (or 
an acid bioisostere), cyano, heteroaryl, heterocydoalkyl, hydroxy, mercapto, .C(=0)R9 
.C(=0)0R!>, -C(=0)NY1 y2 -OR' SCOyR^, .NHC(=0)OAlkyl, -NY* Y^, -NRWq^ZVNY^yS 
or-NH.C(=:NH)NH2. 

15 23. A compound according to any one of daims 8-22 in which R^l represents hydrogen. 

24. A compound according to any one of daims 8-23 m which R^^ represents a direct bond 

25. A compound according to any one of daims 8-23 in which R^^ represents methylene. 

20 

26. A compound according to any one of daims 8-25 in which represents CR^^, where 
r13 is Cj^alkyl or C i.4alkoxy. 

27. A compound according to any one of claims 8-26 in which represents CR^^, where 
25 r13 is hydrogen or Cj^alkoxy. ~ ^ 

28. A compound according to any one of daims 8-27 in which X^ represents CH. 



29- A compound according to any preceding claim in which Y represents carboxy. 
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30. A compound according to daim 8 in which is hydrogen or Cj^alkyi; is hydrogen 
or Ci^alkyl; R* is hydrogen or Ci^alkyl substituted by aryl or by -NYIy^, or r3 and R* 
together represent -C(=0)-CH=CHs is a straight C2^alkylene chain or cycloalkyiene; or the 

group -N(r2)-l1-N(R3)- represents — ; is a straight or branched 

Ci.4alkylene chain or a Ci.4aikylene chain substituted by -C(=0)-NY1y2; rH is hydrogen; 
r12 is a bond or a straight Cx.4alkylene chain; represents C-methyl; represents 
C-methoxy; X^ represents CH; Y represents carboxy; and the group 

-r12.C(=0>N(R2)-l1-N(R3)-C(=0)-N(R4).l2.Y is attadied at the ring 4 position; and thdr 
prodrugs, and pharmaceutically acceptable salts and solvates of such compounds and their 
prodrugs. 

31. A compound according to claim 10 in which R^ is hydrogen; R^ is hydrogen or 
;Ci^alkyl; l1 is a straight e2.6alMene diain; or the group -L^-N^^ 

^- (CHj) ^— -C N-rr- where p is 0 or 1 and q+r is 3 or 4); of the group 

-N(R2).l1-N(R^)- represents — ; is a straight or branched Ci^alkylene 

(CH,)^ 

chain or a Ci.4alkylene chain substituted by oxo or by -C(=0)-NY1y2; rH is hydrogen; r12 is 

a straight Cx^alkylene chain; X^ represents C-methyl; X^ represents C-methoxy; X^ 

represents CH; Y represents carboxy; and the group -r12-C{=0)-N(R2).l1-N(R^)-L2-Y is 
attached at the ring 4 position; and their prodrugs, and pharmaceutically acceptable salts and 
solvates of such compounds and their prodrugs. 



32. A pharmaceutical composition comprising an effective amount of a compound according 
to daim 1 or a corresponding prodrug, or a pharmaceutically acceptable salt or solvate of such a 
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compound or a prodrug thereof, in association with a pharmaceutically acceptable carrier or 
exdpient. 

33. A compound according to claim 1 or a corresponding prodrug, or a pharmaceutically 
5 acceptable salt or solvate of such a compound or a prodrug thereof, for use In therapy. 

34. A compound according to claim 1 or a corresponding or a corresponding prodrug, or a 
pharmaceutically acceptable salt or solvate of such f^mpoimd or a prodrug thereof, for «s^n^ 
the treatment of a patient suffering from, or subject to, conditions which can be ameliorated by 

10 the administration of an inhibitor of oA^l mediated cell adhesion. 

35. A composition according to claim 34 for use in the treatment of a patient suffering from, 
or subject to, conditions which can be ameliorated by the administration of an inhibitor of a4pi 
mediated cell adhesion. 

15 

36. A compound or composition according to claim 1 or 35 respectively for use in flie 
treatment of inflammatory diseases. 

37. A compound or composition according to claim 1 or 35 respectively for use in the 
20 treatment of asthma. 

38. Use of a compound according to daun 1 or a corresponding prodn^, or a 
pharmaceutically acceptable salt or solvate of such a compound or a prodrug thereof, in the 
manufacture of a medicament for the treatment of a patient suffering from, or subject to, 

25 conditions which can be ameliorated by the administration of an inhibitor of a4(il mediated cell 
adhesion. 

39. Use of a compound according to claim 1 or a corresponding prodrug, or a 
pharmaceutically acceptable salt or solvate of such a compound or a prodrug thereof, in the 

30 manufactureof a medicament for the treatment of asthma. 

40. A method for the treatment of a human or non-human animal patient suffering from, or 
subject to, conditions which can be ameliorated by the administration of an inhibitor of a4pl 
mediated cell adhesion comprising administering to said patient an effective amount of a 
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compound according to claim 1 or a corresponding prodrug, or a pharmaceutically acceptable 
salt or solvate of such a compound or a prodrug thereof. 

41. A compound as substantially hereinbefore described with references to the Examples. 
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